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production in the spring. Among the development 
work which has been carried out on the new industrial 
site on which the factory stands is a new railway grid 
connecting the works with the main-line system over 


Three new sulphuric acid-from-anhydrite 
plants for Britain 


S the year begins, Britain has only one plant in 
commission for producing sulphuric acid and 
cement from indigenous anhydrite on-a large scale— 
that of I.C.I. at Billingham. This plant has been 
producing some 100,000 tons p.a. of sulphuric acid; 
extensions just coming into production will raise the 
figure to about 175,000 tons. Before the year is very 
old, two further anhydrite plants will be at work and 
two more nails will be driven into the coffin of the 
acid industry’s dependence on sulphur imports. The 
Widnes factory of the United Sulphuric Acid Cor- 
poration, described in our December issue, is expected 
to be producing acid in the spring and will make about 
148,000 tons p.a. The other anhydrite unit is the 
Whitehaven, Cumberland, plant of Solway Chemicals, 
which will have an annual capacity of 90,000 tons of 
acid and 90,000 tons of cement, and which has made 
satisfactory progress in spite of unusually bad weather 
conditions throughout the year. Solway Chemicals 
are to mine their own anhydrite on the site; two 
drifts are being driven into the massive deposits under 
St. Bees Head. 
Construction of the Whitehaven plant is in the final 
stages, and the first pair of 240-ft. kilns should be in 
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a mile away. The acid/cement plant will supply 
cement for the local market, and probably Solway 
Chemicals’ most important customer for sulphuric 
acid will be its associated company, Marchon Products, 
which has become a major user of sulphuric acid in 
the production of phosphoric acid and complex phos- 
phates for use as detergent raw materials, and in the 
manufacture of anionic surface-active chemicals. The 
formal opening of the sulphuric acid plant will take 
place in the latter half of this year. 


New trends in industrial research 


LSEWHERE in this issue it is pointed out that 

the good research worker today is not distinguished 
by having long hair and corduroy trousers. Mr. 
F. G. C. Fison, during his annual review of the affairs 
of Fisons Ltd., of which he is chairman, has also dis- 
pelled some popular illusions on the subject of research 
and his comments are well worth noting. He points 
out that science in industry has features which dif- 
ferentiate it sharply from academic science and from 
science in the Government service. The conception 








of ‘ back-room boys’ making brilliant discoveries in 
the isolation of laboratories remote from the customer 
and his needs is becoming progressively outmoded. 

More and more industrial science is a matter of 
team work and mass attack, making use of new tech- 
niques and ideas from all parts of the world and closely 
related to economic conditions. No longer can 
scientists remain isolated in their laboratories; their 
thoughts and outlook must be closely integrated with 
the company’s everyday business. It is with this 
conception of research that Fisons have organised 
their programme, allowing a considerable measure of 
decentralisation but at the same time ensuring co- 
ordination of ideas and economy of resources between 
several research units. 

Words like ‘ team work’ and ‘ mass attack’ tend to 
make modern industrial research appear a somewhat 
mechanised, de-personalised process in which results 
are in direct ratio to the amount of money spent and 
equipment provided. To correct any such false im- 
pression, Mr. Fison points out that ‘ originality is an 
attribute of the individual.’ Modern research needs 
more, not fewer, brilliant men, the ‘ aggressive in- 
novators,’ as Mr. Fison calls them. Unfortunately 
there is no sure way of increasing the supply of such 
individuals for whose services the universities, Govern- 
ment and industry compete fiercely. In such matters 
we must be like gardeners, not mechanics, preparing 
the soil and planting the right seeds in the knowledge 
that the new and bigger crop of trained scientists will 
take time to grow. The start must be made by improv- 
ing the pay and conditions of science teachers to 
encourage more to take up this profession, which is 
fundamental to increasing the supply of future scien- 
tists. Here the Federation of British Industries has 
taken a lead and enlightened companies will wish them 
well and render practical help. 


South Africa needs more 
chemical engineers and technologists 


SHORTAGE of chemical engineers, of graduates 

with research training and, most serious of all, of 
chemical technologists is causing concern in South 
Africa. At a recent conference in Johannesburg of 
the Transvaal Chemical Manufacturers’ Association, 
a warning was given that the chemical industry is 
outgrowing its ability to recruit the operating and 
research staff it needs. Readers of our December 
issue will recall that we published a note about a 
chemical engineering laboratory for the University of 
the Witwatersrand, which is being created with the 
help of industrial firms; it seems to us that action of 
this sort can do a lot towards solving the impending 
problem. South Africa’s swiftly expanding chemical 
industry must not overlook the need for training and 
research facilities; a little more interest in this problem 
now will pay dividends in later years. 

The chemical industry, already ranking fourth in 
gross volume of output of the Union’s manufacturing 
industries, has a production now well above {£80 
million p.a. As examples of recent developments and 
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apart from the big Sasol oil-from-coal project, we may 
mention that the production of insecticides by one 
South African company has increased in value from 
£520,000 to £1} million during the last five years, 
while five companies have invested more than £15 
million in wood processing plants in the Union. The 
possibilities of rayon production will be explored 
during the next few years. 


Oil-from-coal project’s progress 


F all goes well, production of petrol by the Sasol 

undertaking in South Africa should commence not 
later than April 1955. The power station has been 
working for several months and is sufficiently far 
advanced and tested to go into full operation at any 
time. Completed sections of the oxygen plant have 
now been in continuous operation for some weeks. 
The first gasifier has recently been successfully run 
on air and was scheduled to go into operation on 
oxygen last month. The coal mine has been in pro- 
duction since June last and is in a position to increase 
its output as and when required. 

The foregoing facts about the progress of the big 
oil-from-coal project were revealed in the annual 
review by the chairman of the South African Coal, 
Oil & Gas Corporation Ltd., Mr. F. J. du Toit. In 
view of our note on the shortage of chemical engineers 
and technologists in South Africa, Mr. du Toit’s 
remarks concerning the training of construction and 
operating personnel for the Sasol undertaking are 
worth recording. First he states that construction of 
the plant progressed satisfactorily during the year 
but, as a consequence of the rapid industrial expansion 
which had taken place in South Africa over the last 
few years, the company have been finding it increas- 
ingly difficult to obtain experienced personnel. In 
particular, supervisors specially trained for construc- 
tion work are scarce. Every effort is being made, 
however, to ameliorate this position so as to enable 
the company to adhere to its construction programme. 

Mr. du Toit then pointed out that it is not generally 
realised how an undertaking like Sasol adds to South 
Africa’s fund of knowledge and experience. During 
construction, skills and techniques relatively unknown 
to the men concerned were imparted to hundreds of 
South African artisans and engineers. This accumu- 
lated experience will be carried forward into other 
South African undertakings. Sasol has a fully equipped 
training centre, and classes and demonstrations are 
being given to operators of all types to enable them 
better to grasp the fundamentals of the plants they 
will have to operate in the works. ‘ It can be stated 
without exaggeration,’ he said, ‘ that Sasol is a tech- 
nical school and university in the field, and it is hoped 
that in due course intimate collaboration will be set 
up between Sasol and South Africa’s formal universities 
and technical schools.’ 

The progress of the Sasol oxygen manufacturing 
units, the gas generating plant and the Lurgi syn- 
thesis plant is reported briefly on page 32 of this 
issue. 
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Bulk transport of liquid caustic soda 


ISCUSSION of the bulk handling, transport and 

storage of chemicals, at a recent Institution of 
Chemical Engineers’ meeting in Birmingham, is only 
one manifestation of the interest in this subject that 
has been roused in Britain in recent years. One of the 
papers at this meeting, presented by Mr. N. L. Evans, 
B.Sc., F.R.LC., F.1.M., of I-C.I.’s Alkali Division, 
contains some useful information concerning the trans- 
port, storage and use of caustic soda. Dealing with 
bulk storage tanks for caustic liquor, for instance, he 
pointed out the importance of storage temperature. 
If a tank is out of doors or in an unheated building, 
some freezing of the liquor may occur in winter unless 
precautions are taken. The tank should therefore be 
lagged and also fitted with a steam coil. Mr. Evans 
emphasised strongly that this coil must not be used 
for heating the contents of the tank above about 
30°C. and preferably only for maintaining a tempera- 
ture of, say, 20°C. If this precaution is neglected, 
troubles are liable to occur on account of caustic 
embrittlement, since tanks are seldom stress-relieved 
owing to their size. The steam coil will itself be in 
the dangerous temperature range, so it should be 
constructed in sections that can be conveniently stress- 
relieved, and the sections joined by flanges and bolts, 
with compressed asbestos washers. 

Mr. Evans’ remarks on the storage and use of caustic 
liquor are especially useful, because a rapidly increasing 
quantity of caustic soda is being supplied to the larger 
users in this form. Caustic liquor is occasionally 
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supplied in drums, but the normal method of dis- 
tribution is in road or rail tankers or barges. Another 
recent development in this country, he points out, is 
the transport in road tankers of 73°, caustic liquor, 
which commences to freeze at about 65%. The use 
of ocean-going tankers is about to start. 

In view of Mr. Evans’ comments on the transport 
of caustic liquor, it is interesting to learn from a recent 
report that in America a ship designed for carrying 
73°% caustic soda in liquid form has been fitted out 
and is claimed to be the first ship to be specially built 
for carrying liquid chemicals. The caustic soda is 
carried in four big nickel-clad steel tanks located aft. 
Altogether, over 685,000 lb. of nickel-clad steel and 
47,000 Ib. of pure-nickel pipe, valves, fittings and 
welding rod were used. Some of the pipe is 10-in. 
diameter, with a wall thickness of 3 in. It was formed 
from flat plate and submerged-arc welded. Fittings 
were then inert-gas/tungsten arc welded into place. 
Pure-nickel pipe is also employed for steel coils. The 
ship has been fitted out at the Quincy, Massachusetts, 
shipyard of Bethlehem Steel Co. The vessel flies the 
flag of the Marine Transport Lines under charter to 
Dow Chemical Co. between that company’s Freeport, 
Texas, Division and Gulf and east coast ports. ; 


James Hannay and the artificial 
diamond mystery 


‘HE manufacture of diamonds by artificial means 

was the dream of a number of chemists and 
engineers in times gone by; when last year there 
were celebrations of the centenary of Sir Charles 
Parsons as the engineer who was father of the steam 
turbine, hardly any notices drew attention to his 
efforts to produce artificial diamonds by the methods 
of Henri Moissan and James Hannay—and by several 
ingenious experiments of his own. This month 
another centenary, that of the birth of Hannay, pro- 
vides an opportunity to correct false ideas that have 
crept into the artificial diamond story. 

It must first be emphasised that there is no evidence 
in support of ‘ school’ textbooks simply stating that 
Moissan made diamonds by dissolving carbon in molten 
iron, plunging the mass into cold water, and dissolving 
the iron in acid. The definite test for diamond struc- 
ture, the x-ray method, was not available in Moissan’s 
day, nor are any of his specimens available for testing 
by this infallible method. Parsons repeated Moissan’s 
experiments as well as those of Hannay; yet, after all 
the many struggles described in Royal Society papers 
throughout several years, Parsons concluded that 
artificial diamonds could not be made by those methods 
he had reviewed. Since the death of Parsons, however, 
there turned up in the Natural History Museum those 
specimens of Hannay which were examined by Dr. 
Bannister and Dr. Lonsdale in 1943. By the x-ray 
test these proved to be diamond in structure and, 
since they were of the rare ‘type 2’ or ‘ mosaic’ 
structure, Bannister and Lonsdale argued that the 
specimens would be expected to be artificial, since 
under laboratory conditions of formation the ‘ mosaic ’ 





type would result. And yet there is no final proof 
that Hannay actually made these samples, since he 
may well have mounted specimens of natural diamonds 
as models of what he hoped to attain. 

Hannay has been neglected by biographers. He 

left his schooling at Larchfield Academy when only 
14 years old to follow his father in theatre management. 
But practical chemistry called him to follow a more 
dangerous type of work, after a period at Anderson’s 
College in Edinburgh. He did some writing on chemi- 
cal topics, became an F.R.S.E. by the time he was 21, 
and later became manager of White’s bichromate 
works. Ill health put an end to this two-year period 
in industry and, by earning a living as laboratory 
assistant, Hannay was able to carry on his craze for 
.diamond-making beginning in 1878. His theme dif- 
fered from that of Moissan, for Hannay was convinced 
that, by heating hydrocarbons or carbonaceous matter 
under great pressure, the carbon would appear as tiny 
diamonds. Carried out by a man with poor health 
and unsteady nerves, the 50 or more experiments of 
Hannay beggar fiction. ‘The great difficulty,’ he 
wrote, ‘ lies in the construction of an enclosing vessel 
strong enough to withstand the enormous pressure at 
high temperatures.” Cammell & Co., predecessors of 
the Cammell Laird concern, put skilled men on the 
job of making wrought-iron tubes so thick that they 
were nothing else but ingots 4 in. in diameter with 
a }-in. hole bored through them, the top being closed, 
after charging with the experimental mass, by an 
enormous blacksmith’s weld. Hannay at times used 
lithium metal to fix the hydrogen liberated from the 
hydrocarbons, bone oil or other raw material. Since 
all but four of his tubes exploded and damaged the 
furnace, one may well imagine the continual strain on 
nerves and the sickness experienced by this man with 
almost fanatical faith in diamond-making. Yet, 
although Hannay claimed to have produced tiny 
diamonds octahedral in shape, specimens which burned 
on platinum foil, which resisted boiling hydrofluoric 
acid and which turned to black carbon in the electric 
arc, there remains the doubt, the inconclusive evidence 
that those tiny crystals so strangely coming to light in 
a South Kensington museum in 1943 were diamonds 
made by Hannay but never copied by Parsons with all 
the resources of engineering. 


‘ Plastic’ and plastics 


HAT name you give a thing does not matter so 

much as whether your listener or reader knows 
what you mean. Thus, when the purists tell us that 
we should say ‘ darts board’ and not ‘ dart board,’ 
few people take it seriously. But in some cases the 
reluctance to use a final ‘s’ can cause confusion, as 
in the use of the word ‘ plastic’ to describe articles 
made from various types of plastics. ‘ Plastic’ is 
misleading here. It is good to learn, therefore, that 
the Council of the British Plastics Federation has 
taken up this matter and is going to encourage the 
widest possible use of the adjective ‘ plastics’ to 
distinguish plastics materials or articles made of 
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plastics from materials susceptible to plastic defor- 
mation. There is the authority of the British Standards 
Institution for writing plastics with a final ‘s,’ this 
being included in B.S. 1755: 1951—‘ Glossary of 
Terms Used in the Plastics Industry.’ 

Careless use of the word has taken a firm hold not 
only among the general public but in industry as well. 
While applauding the Council’s decision to effect a 
reform, we cannot help wondering how long it will 
take engineers, for instance, to get used to talking of 
‘plastics sheet’ or ‘ plastics pipe,’ which phrases do 
not come trippingly off the tongue. 


Carbonising, metallurgical and chemical 
projects for India 


N ambitious scheme that has been drawn up for 

development of the Durgapur area of West Bengal, 
India, envisages the establishment of a chemical indus- 
try based upon the two raw materials, coal and iron, 
available in the area, and is said to be modelled on the 
Dutch State Mines’ project of Limburgh, in Holland. 
Implementation of the project, if approved by the 
Government of India, will take some years. In the 
first phase of development it is proposed to install 
a modern by-product coke-oven plant capable of 
carbonising 1,300 tons/day of coal, as well as plant 
for tar distillation and the further processing of tar 
products and for the utilisation of by-product benzol 
and ammonia. It is also proposed to install a 50,000- 
to-60,000-kw. thermal power station at Durgapur to 
burn low-grade coal and gas. 

In the second phase, it is proposed to install a low- 
temperature carbonisation plant of 700- to 1,000-tons/ 
day capacity, depending upon the selection of coal and 
tar yields. This plant would be based upon the semi- 
coking coals of the Raniganj coalfields, which are not 
only of good quality for the purpose but also yield 
high quantities of low-temperature tar. Some 500 to 
650 tons/day of domestic coke and 15,000 to 20,000 
gal./day of low-temperature tar would be produced. 

The third phase, scheduled for 1960-63, allows for 
the installation of two blast furnaces of 400 tons/day 
capacity or larger, one to produce pig iron and one 
ferro-manganese. Later it is proposed to install also 
a low shaft furnace with a tonnage oxygen plant for 
the manufacture of ferro-alloys. It is hoped to in- 
tegrate production of pig iron and ferro-manganese 
with the coke-oven plant scheme so that with the 
availability of abundant power the manufacture of 
special steels and special-quality pig can be undertaken 
and later the manufacture of specia! alloys and alloy 
steels and their rolling. 

When the demand for grid gas has exceeded 20 
million cu.ft./day, a pressure gasification plant to 
supply industrial and domestic gas plants would be 
installed. The coke-oven gas can then, supplemented 
by extra supplies from oven extension, be diverted for 
various chemical purposes such as the manufacture of 
fertilisers and explosives. It is estimated that the 
coke-oven gas available would be sufficient for the 
installation of a fertiliser factory as big as that at Sindri. 
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2. Industrial and research applications 


Mixed-bed water treatment 

RECENT symposium covered 

virtually all aspects of mixed-bed 
water treatment. The papers deal with 
theory and design factors including 
influent quality, particularly silica and 
alumina content. The contents of 
bacteria, trace contaminants, colloids 
and turbidity are also important and 
may require a pre-treatment process. 
The main plant variables are bed 
depth, flow rate and ratio of quantities 
of anion to cation resins. The physical 
properties and chemical nature of the 
resins are also to some extent amenable 
to control and the effect of all these 
variables is discussed. Information is 
given on instrumentation and on the 
use of rubber and plastic materials of 
construction for lining the vessels and 
for pipes, valves, bed supports and 
other internal parts. This method is 
capable of producing a water of very 
low silica content, but is generally 
more expensive, both in first cost 
and running cost, than two-step de- 
mineralisation, and the expense is not 
always justified. Comparative costs 
are given of the two-step and mixed- 
bed processes for various typical U.S. 
waters in these papers and elsewhere.** 
Conditions under which demineralis- 
ing is more economical than evapora- 
tion have been quoted. 

Regeneration of mixed beds is nor- 
mally carried out after classifying the 
bed with an upward water flow, a 
technique which makes use of the 
significant differences between the 
densities of the anion and cation 
exchangers now available. The two 
beds may be regenerated in separate 
steps or, in more modern designs, 
simultaneously. As an alternative to 
the hydraulic classification it has been 
proposed® to incorporate a magnetic 
material into one of the resins so as to 
permit magnetic separation. Another 
suggestion™ is to use a ‘ sandwich’ 
bed of alternating layers of cation and 
anion resin separated by glass wool or 
tissue. Regeneration is then performed 
by electrolysing a salt solution (which 
may be the solution to be deminera- 
lised) as it flows through the bed so as 
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to form hydroxyl ions in the anion 
resin and hydrogen ions in the cation 
resin. 

The mixed-bed process is not re- 
stricted to water treatment but may 
be useful for purifying other materials.’ 


Two-bed processes 


Modifications of the original two- 
bed Permutit process have been sug- 
gested®: ®. ®7 in order to make econo- 
mies by using cheaper resins and by 
minimising the number and cost of 
regenerant solutions. Weak acid, 
easily regenerated resins are used 
wherever possible and recycling and 
degasification to remove carbonic acid 
are features of several of these systems, 
some of which include a final mixed- 
bed step as a ‘polishing’ process. 
Detailed descriptions, including cost 
analyses, of the operation of such 
plants on Rhine water have been 
given.*, 67 

An anion analogue to softening in 
which bicarbonates are exchanged for 
chloride by an anion exchanger in 
order to minimise alkali carry-over in 
boilers has been proposed® in the U.S. 
The anion resin can be regenerated 
‘with a sodium chloride/sodium hydro- 
xide mixture and this is considered 
advantageous in small installations 
lacking acid-handling systems. It 
would clearly be unsuitable for waters 
of high sulphate content. 

If the anion-exchange column in the 
chloride form is preceded by a sodium 
zeolite softening bed it acts as a ‘ salt 
splitter.” This system thus reduces 
alkalinity and hence the carbon dioxide 
content of the steam without de- 
mineralising. For boiler make-up 
water treatment Applebaum has given® 
a guide for the selection of a correct 
combination of anion and cation ex- 
change or removal processes in terms 
of boiler pressure and silica and alka- 
linity contents of the raw water. 

Regeneration of water-treatment 
cation-exchanger beds is sometimes 
performed with sulphuric acid, some- 
times with hydrochloric. The former 
is cheaper and less corrosive, but can 
precipitate calcium sulphate. Pre- 
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cipitation does not occur if very dilute 
(2°) solutions are used, but this is an 
inefficient procedure. Comparisons of 
the water quality and exchange capa- 
city with the two regenerants have 
been published’® and improved tech- 
niques for sulphuric acid regeneration 
have been described.”!: ” Either a high 
concentration of acid may be used at 
a flow rate high enough to prevent 
precipitation or the concentration may 
be increased stepwise as the regenera- 
tion proceeds and the calcium content 
of the bed falls. Discussions have been 
presented of the effect of influent water 
composition on regeneration method, 
particularly when partial regeneration 
is practised. 


Demineralisation by electro- 
dialysis through membranes 


A great deal of publicity has been 
accorded to this technique, particularly 
for brackish waters. To avoid con- 
fusion, it should be said that no de- 
tailed experience of the operation of 
plants using the new synthetic ion- 
exchange membranes for this purpose 
has been found in the normal open 
literature. Some very useful accounts 
of the use of older types of membrane 
have been published, however. The 
behaviour of a 125-gal./ min. pilot plant 
has been described.** This consisted 
of a multi-electrode, two-compartment 
cell with canvas membranes (Fig. 1), 
the water being divided between the 
compartments in the proportions ‘of 
75° catholyte and 25°, anolyte. For 
Colorado River water with current 
product specifications and power costs 
the process was found uneconomic 
compared with the zeolite process. 

To reduce the back diffusion in- 
herent with canvas diaphragms a small 
(1-gal./hr.) unit was operated on the 
three-cell principle, but with buffer 
compartments, giving a total of seven 
actual cells. Texas water was partially 
demineralised in the central compart- 
ment of this cell and then passed to 
anion-exchange and cation-exchange 
columns in series, these being re- 
generated by the catholyte and anolyte 
effluents respectively. This procedure 
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was satisfactory and economically 
feasible. It would be considerably 
improved by the use of the synthetic 
ion-exchange membranes (which were 
not available when the work was done) 
in place of the canvas diaphragms and 
buffer compartments. 

The authors concluded that the 
most economical ranges for various de- 
mineralising processes were as follows: 


Solids in raw 


water (p.p.m.) Process 
Up to 1,000 Conventional ion ex- 
change 
1,000 to 3,000 .. Electrolysis plus ion 
exchange 
Over 3,000* Vapour compression 
distillation 


*Including sea water 


As is now well known, Dutch 
workers have recently carried out a 
programme of work on the deminerali- 
sation of brackish waters by electro- 
dialysis through membranes, and de- 
tailed reports’: * have appeared. These 
workers used collodion membranes 
which had been chemically modified 
so as to contain ion-exchange groups 
and they were able to achieve a mem- 
brane spacing of 0. mm. Thus cells 
could be built with as many as 400 
compartments between the electrodes 
and consequent high voltage efficiency. 
A view of the apparatus appears in 
Fig. 2. 

Wegelin® quotes figures for produc- 
ing water of 300 p.p.m. chloride from 
brackish water (1,000 p.p.m. C1), 
highly brackish water (5,000 p.p.m.) 
and sea water (20,000 p.p.m.) of 29, 
32 and 99 pence per ton respectively 
in running costs at a throughput of 
10 tons/day with total investments of 
£400, £450 and £1,350 respectively. 
For 1,000 tons/day these figures be- 
come 7, 14 and 31 pence per ton with 
investments of £7,800, £18,140 and 
£47,000. The energy consumptions 
on which these figures are based are 
0.4, 1.5 and 5 -kwh./ton respectively, 
against theoretical values (ignoring 
ohmic losses) of 0.013, 0.15 and 0.70 
kwh./ton. The validity of some of 
these cost assumptions, at least in 
relation to U.K. conditions, has been 
questioned, however.” 

Although no pilot- or production- 
plant data have been quoted for cells 
involving synthetic resin membranes, 
the suitability of these materials for 
this type of process has been claimed 
in commercial publications. These 
have been critically analysed by Arnold 
and Seaborne,”* who suggest that such 
a scheme would not be economically 
competitive in the U.K. It might be 
suitable to desert areas, not too far 
from the sea where fuel or power is 
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Fig. |. Combined electrolytic and ion exchange demineralisation. 


potentially cheap (e.g. the head of the 
Persian Gulf) or where solar energy 
could be utilised. Much pilot-plant 
experience would be needed, however, 
before the engineering aspects could 
be regarded as clear. 


Effluent treatment 

Incentives to treat industrial wastes 
to give substantially pure water as 
effluent are now threefold. The bye- 
laws imposed by local authorities 
against pollution of streams are be- 
coming more stringent, the recovery 
of metals is seen to be more obviously 
necessary to assist in meeting fluctua- 
tions of cost and supply, and water 
conservation is often in itself a desir- 
able end. Ion-exchange processes have 
a particular suitability to handling 
these dilute solutions and papers on 
this subject are now frequent. The 
effluents from anodising shops have 
been treated”? by anion exchangers to 
remove chromic acid and by cation 
exchangers to recover reduced chro- 
mium and other cations. The de- 
mineralised effluent, still containing 
the bulk of its sensible heat, could then 
be recirculated. In the U.S. the 
Grumman Aircraft Corporation cal- 
culated that a net saving of $30 per 
8-hr. shift could be achieved in this 
way. 2 

A review of the applications of ion 
exchange to electroplating processes 
discusses similar recoveries of chro- 
mate and of trivalent ions. It also 
considers the improvement of the 
quality of the plating achievable by 
continuously removing impurities from 
recirculating plating solutions and by 
using demineralised water to prepare 
the rinse solutions. Continuous puri- 
fication of phosphoric acid solutions by 
ion-exchange processes may make the 
phosphate pickling process much more 
attractive economically.* The removal 
and recovery of cyanide and complex 


metal cyanides as well as metallic 
cations from plating-room cyanide- 
waste solutions has now been found 
practicable.** The cyanide and the 
metal could be recovered in high con- 
centration by eluting with suitable 
reagents. 

In the large-scale production of 
cuprammonium fibres, approximately 
30°, of the copper required for pro- 
ducing the cuprammonium spinning 
solution appears as ammoniacal ‘ blue 
water ’ containing approximately 0.08 
g. Cuslitre and 0.75 g. NH, litre, while 
70°., appears in the ‘ spinning acid’ 
which contains 8 to 16 g. Cu litre and 
65 g. H,SO, litre. In current German 
practice® the copper from the ‘ blue 
water’ is absorbed on a sulphonated 
phenol-formaldehyde exchanger as the 
ion [Cu(NH,),OH]* and eluted with 
the spinning acid as [Cu(NH,),]**. 
The copper may be recovered by 
precipitation and the ammonia by 
degassing. 

A novel application®’® in this field 
is the purification of coke oven aqueous 
liquors before discharge to streams. 
On a pilot scale (3,600 gal. per 
run), three anion-exchange columns 
(chloride form) in series remove thio- 
cyanate and thiosulphate and produce 
an ammonium chloride effluent which 
can be sent to the ammonia stripper, 
and then dephenolated by active car- 
bon. The columns can be regenerated 
with 12°,, ammonia solution to con- 
centrate the thiocyanate and thio- 
sulphate to small bulk. Wash solutions 
can be re-used in regeneration. The 
flow-sheet is shown in Fig. 3 and the 
unit is depicted in Fig. 4. 

All these effluent treatments are 
essentially concentration processes 
yielding products which are either 
usable or more easily disposable than 
the original effluent. As_ several 
authors have pointed out, the electro- 
lytic demineralising ‘process using 
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multi-compartment membrane cells 
may equally well be regarded as a 
concentration process, and it is there- 
fore reasonable to expect that waste 
disposal procedures based on ion- 
exchange membrane electrolysis will 
be examined. 

The disposal of radioactive wastes 
is an effluent problem which requires 
particularly careful handling and pre- 
vious reviews have referred to the use 
of ion exchangers for this purpose. 
The last year has seen the publication 
of papers dealing with the transfer of 
ions from radioactive solutions to 
materials such as clays or soils. This 
is of interest for two reasons. Firstly, 
such materials coming into contact 
with the ground as a result of accidental 
spillage or nuclear detonations might 
contaminate soils, which have ion- 
exchange properties, and through them 
crops and water supplies. But the 
phenomenon may also be turned to 
advantage. The normal operations of 
the atomic energy industry may in 
the near future be expected to result 
in the accumulation of very large 
quantities of radioactive wastes—an 
annual figure of the order of 10" 
curie p.a. by the year 2,000 has been 
estimated by Hatch.*! It is doubtful 
whether the hazard which would be 
produced by the release of such quar- 
tities even into the large reservoir 
provided by the world’s oceans is 
accurately calculable at present. Stor- 
age presupposes a satisfactory con- 
centration process and a system which 
is proof against damage. Hatch points 
out that montmorillonite clay, present 
in many soils and readily available as 
a fairly-low-priced commercial article 
in a reasonably pure form (e.g. fuller’s 
earth) has high exchange capacity and 
considerable chemical stability. More- 
over, on heating to 1,000°C., it be- 
comes substantially completely inert 
to normal chemical reagents and there 
is therefore little likelihood of absorbed 
activity being subsequently released. 
Hence clays may prove to be useful 
exchangers for dealing with radio- 
active wastes. A technique has also 
been reported for producing such 
treated montmorillonite in the form 
of small spherical particles which may 
be of considerable value as radioactive 
*‘ point’ sources in medical and bio- 
logical research. 

Slurrying with clay suspensions as 
a means of purifying radioactively 
contaminated water has also been 
reported.*? 


Heavy chemicals 


The use of ion-exchange methods 
to obtain heavy chemicals from sea 
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Fig. 2. T.N.O. electrodialysing appara- 

tus, provided with 50 membranes be- 
tween the electrode, in operation. 


water has been studied in Japan for 
some years and some of the methods 
developed have now been disclosed.** 

In one process, brine is treated with 
lime water to precipitate magnesium 
hydroxide and give a solution which is 
saturated with carbon droxide and 
passed down an _ anion-exchange 
column in the hydroxyl form. The 
effluent from the column contains 
calcium hydroxide and bicarbonate 
and caustic soda. The calcium is pre- 
cipitated by boiling and the caustic 
soda solution, free of calcium and 
magnesium, passes to a cation column 
in the magnesium form. It can be 
eluted therefrom by magnesium bi- 
carbonate solution saturated with car- 
bon dioxide. From this eluate, mag- 
nesium is removed as carbonate by 
heating to 50°C. and recycled after 
being redissolved by passage of carbon 
dioxide. The sodium bicarbonate 
remaining in the eluate is converted 
to sodium carbonate by previously 
known processes. The anion column 
is regenerated with lime water. Thus 
the process uses brine, lime water, 
carbon dioxide and magnesium bi- 
carbonate and gives as end products 
sodium carbonate, calcium carbonate, 
calcium chloride and magnesium 
hydroxide. Another process** recovers 
iodine as concentrated potassium 
iodide solution from a weak aqueous 
iodine solution by an anion-exchange 
process. 


Food and drink products 

The use of ion exchangers in sugar 
manufacture is now well established. 
Possibly this is one of the reasons why 
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the number of publications on the 
subject do not give a fair indication of 
the extent, in terms of resin usage, of 
this application. It has been noted,** 
however, that for demineralisation of 
clarified sugar-cane juices, the use of 
a strongly-basic anion exchanger fol- 
lowed by a weakly-acidic cation ex- 
changer gives much less inversion than 
the corresponding process with a 
strongly-acidic cation exchanger, or a 
process in which a strongly-acidic 
cation exchanger is used alone. This 
result would also follow from labora- 
tory research on resin catalysis. Other 
papers have examined**: *’ the effects of 
water hardness, the utility of different 
exchangers, the presence of heavy 
metals and the viscosity of the juice 
on resin demineralisation of sugar 
juices. Similar applications have been 
made to related materials such as whey 
and the juice of Jerusalem artichokes. 

The very delicate and complicated 
problem of treating wine by ion- 
exchange methods without harming 
its organoleptic properties or infring- 
ing the strict laws of the wine-produc- 
ing countries regarding adulteration 
has been tackled in recent years in 
France and Italy and work has been 
reported: §* from both countries. The 
results achieved include rapid stabili- 
sation of the wine by prevention of 
algol precipitation and by preventing 
microbial infection without the use 
of sulphur dioxide, clarification by 
removal of iron and copper turbidity 
and improvement of the bouquet. 


Medical and pharmaceutical 
applications 

Cation exchange resins have now 
been used for some years‘to treat the 
condition of sodium oedema, resulting 
from the inability of the patient to 
excrete digested sodium, and there is 
a growing body of clinical experience 
on the subject. Other medical applica- 
tions, e.g. in diagnosis of excessive 
gastric acidity, have also been de- 
scribed. A detailed discussion would 
depart widely from the scope of this 
review and reference is therefore made 
to a recent symposium! on medical 
applications of ion-exchange resins 
and to a later review.* 

Pharmaceutical applications have also 
been the subject of recent reviews.**: °° 


RESEARCH APPLICATIONS 
Separation procedures 
No attempt will be made here to 
discuss the multifarious analytical 
applications, which have been re- 
viewed recently by Kunin,” and also 
for organic analysis by Saunders.** 
There is also considerable recent 
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literature on laboratory-scale inorganic 
separations which are potentially of 
technical interest. These include 
separations of copper from mer- 
cury,” iron from cobalt, iron from 
aluminium,” iron from phosphate, 
niobium from tantalum, and selenium 
from tellurium. The platinum-group 
metals have been separated and a 
separation of manganese, iron, cobalt, 
nickel, copper and zinc by variation 
of hydrochloric acid concentration and 
hence the adsorbability of the com- 
plexes on anion exchangers has been 
reported.” This work is obviously 
closely related to that on complex 
stability described below. 

The separation of rare earths by ion 
exchange has been the subject of 
several more papers. The original 
method for separating rare earths by 
ion exchange has been modified, for 
example, by the substitution of lactic 
acid for citric acid as the eluting agent. 
The similar classic inorganic separa- 
tion—of zirconium from hafnium— 
which has previously been achieved 
by several ion-exchange methods, has 
also been re-examined. A Swedish 
paper describes an ion-exchange pro- 
cess for separating neptunium, free 
of fission products, from irradiated 
uranium. 

Kraus and co-workers® have de- 
scribed a process for absorbing free 
sulphuric acid from solutions of weakly 
absorbable metallic sulphates. The 
mixture is passed through an anion- 
exchange column in the sulphate form 
when the following reactions occur: 
R,SO, + H+ + HSO,’ = 2R(HSO,), 
R,SO, + 2H* + SO,” = 2R(HSO,). 

(R = resin cation) 
The acid may afterwards be eluted 
with water. 

The process may be applied to other 

acids in accordance with the general 
equation: 
R,SO, + 2HX = 2RHSO, + 2X- 
and may well have technical applica- 
tions. It should be noted, however, 
that the evidence suggests some ad- 
sorption of copper also, presumably as 
molecular copper sulphate. 

Separation of chlorine isotopes by 
ion-exchange chromatography has been 
reported. 

The wealth of literature on organic 
and biochemical separations was re- 
viewed in 1953' by Cohn, and only 
a few examples of more recent or 
particularly interesting applications 
will be mentioned. Chromatography 
on the new weak cation resin Amberlite 
XE 97 in its sodium form is one step*’ 
in the isolation of corticotropin from 
sheep pituitary glands. The diastereo- 


isomers of isoleucine and hydro- 
xylysine have been separated by ion- 
exchange chromatography. A simple 
ion-exchange process has also been 
applied to the separation of the pro- 
ducts of the enzyme hydrolysis of 
racemic amino acids. Enzyme hydro- 
lysis of the N-acyl derivative of the 
acid gives the free /-amino acid, but 
leaves the d-derivative unhydrolysed. 
A strong-base cation resin in the hydro- 
gen form then holds back the /-acid 
but allows the d-derivative to be eluted 
with water. Hydrolysis of the amide 
derivative may also be used, in which 
case a weak-base cation resin in the 
hydrogen form allows the /-acid to 
pass but retains the d-amide. 


Inorganic preparations 


The use of cation exchangers in the 
hydrogen form permits the preparation 
of free acids of complex salts in circum- 
stances where addition of mineral acid 
is not permissible. Examples reported 
during the period under review are the 
preparation of the free acids cor- 
responding to the complex radicles 
[Co(NO,), (NH;),]'", [Co(COO),}*, 
[Cr(COO);}*-, [Cr(CNS), (NHs)2]*- 
and also of heteropolyacids, from 
the corresponding ammonium salts. 
Similarly, ferric thiocyanate has been 
prepared free from ammonium or 
chloride ions. 

An unusual application®® is the 
removal of basic carbonate from lead 
objects of historical importance by 
packing them in a hydrogen-form 
cation resin in distilled water in a glass 
vessel and leaving them at 60 to 90°C. 
for several hours. 


Studies of complex formation 


The identification of anionic com- 
plexes of the transition elements and 
the determination of the appropriate 
complexity constants has been studied 
by ion-exchange methods for many 
years. Lister® has recently reviewed 
this work and several schools are active 
in this field. In particular Kraus and 
collaborators are making systematic 
studies. The chloride and bromide 
complexes of the divalent transition 
elements, the chloride complexes of 
indium and the sulphate and phosphate 
complexes of iron are examples of 
systems recently examined. A similar 
study of marked theoretical interest 
has been made on the elements of the 
actinide series by measuring the rates 
of elution of their ions from a cation 
resin with hydrochloric acid of varying 
concentration. It is found that the 
strength of the trivalent complexes of 
plutonium, americium and curium are 
in the order Pu, Am, Cm, the opposite 





of that expected from their ionic radii. 
The results are explained by ascribing 
a partial covalent character to the 
bonding in the transuranium complex 
ions and this is shown to be consistent 
with hybridisation of the sf orbitals 
in these elements. 


Catalysis 

The inversion of sucrose by the 
hydrogen form of a cation exchanger 
has been known for some time. Some 
recent papers have examined the effect 
of exchangers on sugars in more detail. 
Under selected experimental con- 
ditions, sucrose was completely hydro- 
lysed®® in 40 min. by strong acid 
cation exchangers at 100°C., raffinose 
and melezitose partially hydrolysed, 
and mellibiose, maltose, cellobiose, 
turanose, starch and insulin not hydro- 
lysed. In general, the resin gave 
results comparable with those for 
dilute mineral acid or invertase. 

Further observations have been 
reported’®® on the anion-exchanger 
(hydroxyl form) catalysed degradation 
of simple sugars to acidic products. 
Interconversion of glucose and fructose 
has also been observed. These results 
counsel caution in the use of such 
exchangers in sugar systems. The 
hydrelysis of proteins is also catalysed 
by the acid forms of cation exchangers 
and differences have been observed in 
the rates of release of the different 
amino acids. This is interpreted as 
being due to an interaction between 
the resin surface and the basic groups 
of the protein. Similar specific effects 
in the cation resin catalysed hydrolysis 
of esters have been studied!” in detail 
by Hammett and his co-workers, who 
examined the effects of replacing water 
by 70°, aqueous acetone as the 
medium, of varying the cross-linking 
in the resin and of partial replacement 
of the hydrogen ions in the resin to 
different extents and by different ions. 
The efficiency was measured by the 
hydrolysis rate due to the resin, com- 
pared with that due to a standard 
concentration of acid. It was found 
that partial replacement of the hydro- 
gen ions by NR,* ions had a par- 
ticularly favourable effect when the R 
group had some prominent structural 
feature in common with the resin. It 
was concluded that new methods of 
increasing catalytic specificity might 
be possible. Aldehyde condensations 
have also been shown to be catalysed 
by cation exchangers and, in particular, 
new cyclic acetals and ketals have been 
prepared!” from glycols and commer- 
cial aldehydes and ketones by flowing 
the reaction mixture through cation- 
exchange columns, with good yields 
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Fig. 3. Schematic flowsheet, purification of coke oven aqueous liquors by ion exchange. 


and much less serious corrosion dif- 
ficulties than with mineral acids. This 
seems to suggest a possible future 
application on the industrial scale. 
Esterification in ion-exchange columns 
used as fixed-catalyst beds has also 
been examined and the mathematical 
difficulties of the kinetic processes in- 
volved have been handled successfully. 


SUMMARY 


Ion-exchange theory is now highly 
developed and rational design of pro- 





cesses in considerable detail is pos- 
sible. Water-treatment applications 
have been refined to give maximum 
efficiency under different conditions, 
but the practicability of the new 
synthetic resin membrane electro- 
dialysis procedures remains to be 
proved. A wide variety of effluent 
problems can be handled by ion- 
exchange resins. Laboratory uses 
of these materials continue to multi- 
ply and foreshadow new technical 
applications. 


[Coke & Gas 


Fig. 4. Plant for puri- 

fication of coke oven 

aqueous liquors by 
ion exchange. 
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AUTOMATIC GCONWROL 
OF DISTIELATION PROCESSES 


2. Instrumentation problems; typical applications 


By A. Pollard, B.Sc., A.R.1.C., A.M.I.Chem.E. 


In his first article on this subject, in our November 1954 issue, the author discussed the basic general 
problems of plant control with reference to the continuous fractionating column. In this second article, 
the overall problem is sub-divided and a more detailed consideration is given to the regulation of the in- 
dividual process streams of the typical fractionating column whereby the essential process variables of the 
column can be controlled. Examples of four typical completely instrumented systems are also discussed. 


EFORE discussing the detailed 

instrumentation of distillation 
processes, it will be useful to consider 
first the general approach to the con- 
trol problem. Automatic control pro- 
vides the means of stabilising the 
optimum conditions within the equip- 
ment which ensure the desired per- 
formance. Variations in these con- 
ditions will affect the rate of produc- 
tion, the economy of operation and the 
quality of the product, and the relative 
magnitude of this effect will depend 
on the nature of the process and will 
in turn determine the type and extent 
of the instrumentation required to 
achieve the desired result. 

The extent of the instrumentation 
will depend also on the design of the 
equipment and the rigidity of the 
product specifications. The  sig- 
nificance of a given measurement or 
the effectiveness of a given control is 
directly determined by the considera- 
tion given in the design stage to such 
factors as the process response charac- 
teristics, the process capacities, the 
location of measuring and controlling 
elements, etc. A great deal can be 
done towards simplifying and increas- 
ing the efficiency of measurement and 
control by including the instrumenta- 
tion in the design of the process, rather 
than the more conventional approach 
of instrumenting the completed plant. 

The control characteristics of a dis- 
tillation column are not very good in 
the best of cases because of the exces- 
sive dead time and process capacity. 
The column is made up of a large 
number of fractionating plates each 
containing an appreciable quantity of 
liquid. The equilibrium on each plate 
is determined by the relative flow 
rates and concentrations of vapour 
rising from the plate below and liquid 
from the plate above. Any change in 
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the operating conditions initiates a 
reaction from plate to plate which 
gradually brings the column to a new 
state of equilibrium, and this process 
can be extremely slow in terms of 
instrument control. The capacity of 
the column, for example, determines 
the quantity of material which must 
change in concentration in response 
to a change in the operating conditions. 
Since the concentration change must 
exceed a minimum amount to be 
detected by a measuring instrument, 
the dead time or lag in response in- 
volved must be determined by the 
process capacity, which is,. unfor- 
tunately, a characteristic of the equip- 
ment and, after the design stage, little 
can be done in the way of improvement. 


Necessary column conditions 


In order for the column to function 
satisfactorily and remain in equilib- 
rium, certain design conditions must 
be obeyed: 

(a) Material balance. The quantity 
of product withdrawn must equal the 
amount entering the feed; any dis- 
crepancy will result in either a de- 
pletion or build-up in the column, 
ultimately leading to changes in 
product composition. 

(6) Energy balance. Energy is sup- 
plied to the column as heat to the 
reboiler and is absorbed in the con- 
denser. Too great a supply of heat is 
poor economy, too little will not give 
the required performance. Insuf- 
ficient cooling results in a reflux stream 
of variable temperature which may 
upset the equilibrium; over-cooling is 
wasteful and again may upset the 
equilibrium. 

(c) Product composition. An end- 
product composition is usually rigidly 
specified and the measurement of this 
property, either directly or indirectly, 


is used to detect and compensate for 
changes in the column equilibrium. 


General procedure 


The general procedure in applying 
instruments is to establish controls so 
that (a) each independent variable is 
controlled by one and only one primary 
control and (6) sufficient flexibility is 
allowed for variations in the feed and 
the permitted variations in the product 
speeifications. It is necessary to con- 
trol either directly or indirectly the 
rate of flow of all streams (material and 
energy) to or from the column, and 
usually also the composition of the 
desired product. Even if the latter is 
not measured for control purposes, it 
is usually desirable to provide some 
indication or record for monitoring 
the performance. 

The impulses available for operation 
of the controlling instruments, 7.e. the 
actual process variables controlled by 
regulation of the flow streams, can 
include any of the following: 

(a) Rates of flow of the process 
streams. 

(6) Liquid levels in flow tanks, 
separators, accumulators, reboilers and 
column bases. 

(c) Temperatures of the streams, or 
points within the column. 

(d) Pfessures of vapour streams, or 
points within the column. 

It should be noted that, owing to 
the temperature and pressure gradients 
within the column, these variables can 
be controlled directly at one point 
only, being dependent variables at all 
other points. 

As a matter of convenience, the 
overall problem can be sub-divided 
and the regulation of the individual 
flow streams considered separately, 
although the final arrangement does 
constitute an integrated whole and 
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must be considered eventually as such. 
It will be apparent from the preceding 
discussion that in most cases a par- 
ticular condition can be maintained 
by the regulation of any one of a 
number of different streams. The 
selection of the particular method must 
depend upon the nature of the par- 
ticular process and the requirements 
of the application. Examples such as 
those considered later can only be 
considered as typical of the particular 
field. 


REGULATION OF INDIVIDUAL 
PROCESS STREAMS 


The following are the process 
streams which require regulation to 
control a particular variable: 

(1) Rate of flow of feed. 

(2) Overhead product withdrawal 

and reflux return. 

(3) Bottom product withdrawal. 

(4) Heat supply to reboiler. 

(5) Cooling medium supply to con- 

denser. 


Feed rate 


It will be noted that the rate of flow 
of feed is included, although in the 
preceding discussion the feed was not 
regarded as one of the flow streams 
which must be regulated to maintain 
the desired conditions. This is still 
strictly the case, since the control of 
the feed flow is external to the column 
and, within the limitations previously 
observed, the design conditions will be 
independent of the actual feed rate. 
It must, however, be accepted that 
some control must be imposed on the 
feed to ensure steady operating con- 
ditions. Sudden changes in feed rate 
must be prevented and in general the 
feed rate must at all times be held as 
constant or as smooth as possible. 
The choice between a constant feed 
or one smoothly variable will depend 
specifically on the source of the feed 
supply. 

If the feed is drawn from stock, a 
storage tank of large capacity, then 
the feed rate can be held constant for 
relatively long periods using a straight- 
forward flow controller. 

This situation presents probably the 
most favourable operating conditions, 
since with a feed drawn directly from 
stock the rate of flow can be set at 
the optimum value for efficient opera- 
tion. In addition, the composition cf 
the feed is likely to be almost constant 
under such circumstances. 

A feed supply condition more fre- 
quently encountered in practice is 
where the product from a previous 
stage of the plant is fed directly to the 
column, as in multi-column distil- 
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Fig. |. Averaging level control of column 
feed. 

















Fig. 2. Head control of continuous 
column with integral reflux condenser. 


lation. In such cases the feed supply 
rate may vary considerably and also 
erratically. The delivery rate to the 
column cannot now be held constant, 
but equally it cannot be allowed to 
reproduce changes in the supply rate. 
It is then necessary to provide an 
accumulator or buffer tank in which 
the surges in supply can be absorbed 
whilst the delivery rate is being 
adjusted. The level in this tank reflects 
the balance between supply and de- 
livery and is the obvious variable on 
which to base control of the feed rate 
to the column. Using a level controller 
in the normal way, however, would 
defeat the object, since a change in 
supply would immediately be imposed 
on the delivery. The problem is one 
of balancing the supply and delivery 
over a relatively long period, allowing 
the level to vary meanwhile. A com- 
promise must then be effected between 
close control of the level and control 
of the delivery, and this ‘ averaging’ 
level control is obtained by using a 
wide proportional band (200 to 500°,,) 
with a slow integral action in the level 
controller. The controller response is 
thus over-damped; a change in level 
causes only a small’ change in the 
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delivery rate. A large deviation of 
level can then build up, but this is 
slowly regained by the integral action 
continuing to change the delivery rate. 
A valve positioner is essential in this 
type of control, since the control valve 
must be positioned smoothly and 
accurately at all times; the effects 
of hysteresis and friction must be 
eliminated. 

A subsidiary flow controller used in 
cascade with the averaging level con- 
troller is often advisable when other 
disturbances apart from the level can 
affect the flow rate. If, for example, 
as illustrated in Fig. 1, the contro! valve 
regulates pumping speed, changes in 
steam pressure, etc., are corrected 
directly by the flow controller and no 
change in level is required to maintain 
the flow. 

If the contro! of the column is based 
on material balance, the cascade con- 
trol can also be extended to re-set the 
flows of other process streams which 
are directly related to the flow of feed. 
This method can, however, only be 
strictly applied when the feed com- 
position is invariant, but in cases of 
this type where the feed is drawn 
directly from previous columns or 
other plant units, this is rarely so and 
provision must usually be made 
for dealing with a feed of variable 
composition. 


Overhead product withdrawal 
and reflux return 

The problem of overhead product 
withdrawal and the return of reflux to 
the column top are obviously in- 
timately connected, since any over- 
heads not withdrawn as product must 
be returned to the column as reflux. 
It should then be possible to regulate 
both streams by one control—as must 
be done when the streams are separated 
internally by an integral reflux con- 
denser—but frequently the two are 
regulated independently to control 
directly or indirectly other column 
variables. 

The simplest case is presented by 
the integral reflux condenser, since 
the reflux stream can only be regulated 
indirectly through the condenser cool- 
ing medium. In such cases the over- 
head product is generally withdrawn 
as vapour and the withdrawal rate is 
regulated by the column head pres- 
sure, as in Fig. 2. This method of 
pressure control is also generally used 
in all cases of a gaseous overhead 
product, the pressure controlled being 
usually at the condenser or reflux 
separator. With an external con- 
denser without a reflux separator and 
pump, a control valve in either of the 
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two streams can regulate both, the 
* uncontrolled ’ stream being the resi- 
dual overflow from the condenser. 
The method is illustrated in Figs. 3 
and 4, where the control valve is shown 
in the product stream. This is gener- 
ally preferable so that surges in the 
liquid flow from the condenser due to 
erratic heat supply or erratic boiling 
do not affect the product take-off rate 
and so maintain the reflux ratio. 

The problem of overhead product 
withdrawal, however, is one of with- 
drawing the product at the rate neces- 
sary to maintain the specified com- 
position. Only with a feed of invariant 
composition can a constant fraction be 
withdrawn as product, but in such 
cases a flow or flow ratio control is 
adequate. Control can be applied to 
either the reflux or product stream, 
the alternate being regulated by over- 
flow, or by the level in the reflux 
separator as in Fig. 5. 

When the feed composition is vari- 
able it becomes necessary to base 
control on the product composition, 
directly if possible as in Fig. 3, but 
more usually by indirect means. The 
variable usually chosen as representa- 
tive of composition is the temperature 
at a point in the column, and the 
method of control is then essentially 
that of returning reflux at such a rate 
that the temperature at this point is 
maintained constant. For control of 
the overheads composition, the least 
lag in response will be obtained if the 
temperature is controlled at the top 
plate, but unfortunately at this point 
there is the lowest potential on which 
to base control. If, for example, the 
overhead is effectively a single, pure 
component, the top temperature can 
never be lower than the boiling point 
of the product, and a significant con- 
tamination by the higher boiling com- 
ponents is necessary to cause any 
appreciable increase in the tempera- 
ture. Control at this point is then both 
insensitive and one-sided. It is there- 
fore more usual to install the tem- 
perature control at an intermediate 
point in the column at which a small 
change in product composition leads 
to the largest possible change in tem- 
perature, and to determine empirically 
or by calculation the correct tempera- 
ture at which the instrument shall 
control. This temperature is taken 
as that on a certain plate, which will 
lead to a specified overhead product 
with the minimum contamination of 
the bottom product (or vice versa if 
the bottom composition is the one to 
be controlled). 

The temperature gradients in a 
typical case are illustrated in Fig. 6, 
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Fig. 3. 


which refers to a debutaniser separat- 
ing butane from a 50-50 butane- 
pentane mixture.' Curve A is the 
temperature gradient for the desired 
operating conditions of 0.25°,, C, in 
the bottoms and 0.25°,, C, in the over- 
heads. Curve B shows the new 
temperature gradient set up by in- 
creasing the overhead take-off to give 
2°, C, in the product. It will be seen 
that the change in temperature on the 
uppermost plates is very small, but 
increases markedly towards the feed 
plate. Curve C shows the very similar 
effect of decreasing the overheads 
take-off to give 2°,, C, in the bottoms 
product. 

In this particular example the 
change in temperature at the top plate 
is only 2 to 3°F. between the two 
extremes of composition (curves B and 
C), whereas on the ninth plate from 
the top a maximum spread of ca. 30° 
is found. If the temperature con- 
troller can control to an accuracy of, 
say +-1°, then control at the top plate 
would permit a variation in product 
composition between the two extremes. 
Controlling from the ninth plate, the 
greatest inaccuracy in temperature 
control can lead to only an insignificant 
change in composition. 


LB 


WATER TO DRAIN 


Instrumentation of alcohol still. 


In the general case it will be neces- 
sary to first establish the accuracy of 
separation desired by defining the 
limiting compositions of the product, 
i.e. the rigidity of the product speci- 
fication, and then to work down the 
column, plate by plate, until the dif- 
ference between the boiling points 
corresponding to the limiting com- 
positions is sufficiently large on which 
to base control. 

It should be noted that control of 
this type, from an intermediate plate, 
is considerably more indirect than 
control from the top plate. Any cor- 
rective action following a change in 
temperature is applied to the top plate, 
and only when the liquid on this plate 
has changed sufficiently in composition 
will the effect be carried by the over- 
flow to the next plate, and so on down 
the column. Thus by the time the 
controller senses the effect of the con- 
trol action an appreciable time may 
have elapsed. The lag is mainly deter- 
mined by the plate capacities and the 
liquid and vapour flow rates in the 
column, both of which are, of course, 
design features, and little improvement 
can be effected once the column is 
designed and installed. Due to the 
additional transfer lags introduced by 
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each plate, integral and derivative 
actions are both essential in tempera- 
ture control of this type. 

The temperature-composition re- 
lationship is also dependent on the 
pressure at the point of measurement, 
as has been noted previously. If exces- 
sive pressure variations are possible, 
it is always advisable to control the 
column pressure from the same plate 
as the temperature. It is, however, 
often more convenient to control the 
pressure at the column top or at the 
condenser and, in such cases, the 
temperature controller can be re-set 
by the absolute pressure at the point 
of measurement, as in Fig. 4. 


Bottoms product withdrawal 


The bottoms product withdrawal is 
relatively simple in all cases, since, 
irrespective of all other considerations, 
the product cannot be allowed to 
accumulate in the base of the still. 
To preserve the material balance the 
bottoms product must be withdrawn 
at a rate to balance the accumulation 
and so maintain a working level in the 
reboiler. The bottoms stream is then 
always regulated by a level controller, 
generally of the float-operated type. 
To increase the sensivity and to pre- 
vent large changes in the amount of 
liquid in the reboiler, it is frequently 
advisable to use an overflow weir as 
indicated in Fig. 7. 


Heat supply to the reboiler 

There are several methods of re- 
gulating the heat supply to the column, 
of which one of the most widely used 
is based on control of the differential 
pressure over the column. Control of 
the vapour velocity in this way is 
obviously quite sound, but the vapour 
velocity cannot be maintained constant 
if the feed is variable without the pos- 
sibility of uneconomic operation at 
low loads. Control in this way is 
mainly advisable when the column load 
is relatively steady and preferably at 
the maximum optimum value. 

The stripping-reflux ratio can be 
fixed by a constant-heat input, using a 
flow control of the heat supply, re-set 
by the feed rate control if required. 
This method is generally used with 
continuous columns producing a rela- 
tively pure overhead (Fig. 3), and in 
batch stills (Fig. 4). 

The most economic control of bot- 
toms composition, however, is obtained 
by adding only sufficient heat to strip 
the feed to the required bottoms com- 
position. The problem is one of tem- 
perature control from a plate usually 
below the feed, and is exactly the 
same as the overhead product with- 
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Fig. 4. Instrumentation of batch solvent 
recovery still. 


drawal by temperature control as pre- 
viously discussed. It will be seen in 
Fig. 6 that the temperature gradients 
in the lower half of the column are 
very similar to those above the feed 
plate, and that the maximum tem- 
perature difference on which to base 
control is found nearer the feed plate. 
It will be apparent that, if the tem- 
perature at a point in the column is 
controlled by regulation of the boil-up 
—to produce a pure bottoms product 
—then the reflux return cannot also 
be regulated by a temperature control. 
In such cases a flow control must be 
used, either directly or via the separa- 


‘tor level, as in Fig. 8. 


Cooling medium supply to the 
condenser 

The overhead vapours are almost 
invariably condensed in some type of 
surface condenser for the production 
of, at least, a reflux return stream. 
The problem in general is to supply 
just sufficient cooling medium to either 
condense the required amount of 
reflux, or to condense all the overhead 
yapour and cool the condensate to just 
below the boiling point. 

With an integral reflux condenser, 
regulation of the cooling supply must 
be based on the control of plate tem- 
perature, as in Fig. 2, although the 
possible alternative of a pressure con- 
trol can be considered if this is not 
used for overhead product withdrawal. 

Using external total condensation 
the cooling medium can be most 
simply regulated by directly control- 
ling the temperature of the condensate 
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leaving the condenser, as in Fig. 4, or 
with a subsidiary flow control as in 
Fig. 3. Although simple, the method 
does require fairly wide proportional 
bands with integral and possibly also 
derivative action. A possible dis- 
advantage is that this method requires 
an additional instrument for control 
of the column pressure. It is more 
generally used on columns operating 
at atmospheric pressure or where the 
additional pressure control is required 
for other reasons discussed below. 
For columns operating under static 
pressure, the cooling supply can be 
regulated directly by the column pres- 
sure if the product is liquid and there 
are no permanent gases present, or by 
the accumulator level if the product is 
gaseous, as in Figs. 7 and 8. 

Dual external condenser arrange- 
ments, i.e. a separate reflux and pro- 
duct condenser, are now regarded as 
uneconomic both in first cost and in 
efficiency. The use of such arrange- 
ments can only be justified if the first 
serves as a heat exchanger, e.g. a feed 
preheater, and the second is a ‘ make- 
up’ to complete the condensation. In 
such cases the two condensates should 
be combined in one accumulator, and 
the cooling medium to the ‘ make-up ’ 
condenser can be regulated by any of 
the methods already suggested. 

Two-phase cooling of the condenser, 
i.e. evaporation of a liquid refrigerant, 
has been mentioned previously. Con- 
trol of refrigerant cooling is basically 
no different from a single-phase cool- 
ing medium, except that the flow must 
now be regulated on the output side, 
i.e. on the vapour stream to the com- 
pressor. An additional level control 
is also required to maintain the re- 
frigerant level by regulation of the 
liquid supply to the condenser. 


Pressure control 


Various methods of controlling the 
static pressure in the column have 
already been indicated: regulation of 
the condenser cooling supply or 
throttling the flow of a gaseous pro- 
duct. In certain cases, however, an 
additional pressure control instrument 
is required. This must, by the argu- 
ments developed previously, require 
the presence of an additional external 
flow stream which must be regulated 
to control the pressure. This is pre- 
sented when the column feed contains 
non-condensible gases or vapours 
which must be vented from the con- 
denser if the product is liquid, or when 
the column is pressurised by feeding 
a gas under pressure into the separator. 
Vacuum distillation is a rather special 
case of the former type, since the 
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vacuum producers function by remov- 
ing permanent gases from the system. 

Control of the pressure in such cases 
is relatively straightforward, the pres- 
sure controller simply operating valves 
in the vent and/or pressurising streams. 
The same method must be applied in 
vacuum distillation, either by thrott- 
ling the connection to the vacuum 
producer if sufficient permanent gases 
are present, or by adding a non- 
condensible stream to load the vacuum 
pump if there are insufficient per- 
manent gases. It is not, of course, 
possible to vary the degree of vacuum 
by changing the speed of the vacuum 
pump or the water or steam flows to 
ejectors. The quality controlled should 
be the absolute pressure and not the 
degree of vacuum, since the former 
determines the boiling point and the 
latter becomes increasingly arbitrary at 
low absolute pressures. 


Side-streams 

Mention has not been made pre- 
viously of side-stream ‘ cuts ’ from the 
column. These can, of course, be 
removed from almost any plate in the 
column and present additional streams 
which must be regulated for overall 
control. Side-streams are, however, 
rarely even relatively pure products 
and are more usually impurities of a 


certain boiling range which collect at 
a certain level in the column, or frac- 
tions which are removed for further 
distillation. Removal is then on a 
flow-regulated basis, the flow control 
being re-set from the feed control if 
necessary (as in Fig. 3). If, however, 
the separation is that of a product 
from contaminants of both higher and 
lower boiling points, with a reasonable 
difference in these temperatures, the 
product can be removed as a side- 
stream by control of a suitable level, 
the column base or the reflux accumu- 
lator. Both methods will involve con- 
siderable lag, but can be satisfactory, 
an example being the aromatics re-run 
unit discussed below. 


EXAMPLES OF AUTOMATICALLY 
CONTROLLED DISTILLATION 
PROCESSES 


1. Aromatics re-run unit? 


Fig. 9 outlines the instrumentation 
of a column for the re-running of 
high-purity aromatic distillates. Four 
different feed stocks can be processed 
to produce respectively toluene, xylene 
and C, and C,, aromatics. In each 
case the problem is one of the removal 
of light and heavy contaminants to 
meet the flash and boiling range speci- 
fications of the particular aromatic 
distillate. The heavy-end separation 





is controlled by control of the tem- 
perature at the sixth plate of the 50- 
plate column by regulation of the gas 
supply to the fired reboiler. At this 
plate the temperatures correlate satis- 
factorily with the boiling range of the 
product, which is determined by the 
quantity of heavy contaminants pre- 
sent, and by approaching the allowable 
spread in the boiling range it is possible 
to minimise the loss of aromatics in 
the bottoms. The pressure is con- 
trolled at the same plate by dual 
control valves in the natural gas re- 
pressurising and vent lines. Both the 
overhead streams, reflux and light con- 
taminant, are flow controlled, as also 
is the reboil circulation, since the 
reboiler is a pipe still. The feed rate is 
held constant during operation so that 
resetting of the other flow rates is not 
required. 

The aromatic distillate product is 
taken from the 42nd plate as a side- 
stream, the withdrawal being regu- 
lated by the level in the reflux separa- 
tor. A loss in level reduces the distil- 
late take-off and so directs more liquid 
down the column, ultimately reducing 
the sixth-plate temperature and in- 
creasing the boil-up. Eventually the 
separator level will be restored and, 
although ‘a time lag of some I0 to 15 
minutes is involved, the arrangement 
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Instrumentation of solvents distillation columns. 
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Fig. 7. Control of continuous column 
for overhead product (liquid). 


permits satisfactory control of the level 
and an almost constant degree of frac- 
tionation between the light con- 
taminant and the product. 


2. Solvents refining operation® 


This refining operation consists of 
the separation of three mixed charge 
stocks—a hydroformate and a toluene 
and a xylene raffinate—into four sol- 
vent fractions: heptanes (200 to 
215°F.), octanes (220 to 240 F.), a 
fraction with a boiling range of 240 
to 290°F. and a waste product boiling 
above 290°F. The operation is 
scheduled for a few days only during 
each month, the mixed charge being 
accumulated in an 80,000-bbl. tank 
equipped with propellor-type mixers. 
There is thus no sensible variation in 
the feed composition during operation, 
and the plant is operated on a strict 
material balance at a fixed throughput. 

The feed is preheated to a set tem- 
perature and flow controlled. The 
overheads from both columns, the heat 
inputs and the reboil circulations, and 
the final bottoms products are all also 
flow controlled. The reflux flows are 
re-set by the separator levels, and the 
column base levels regulate the feed 
to the second column (by a cascade 
flow control) and the side-stream take- 
off from the fifth plate of the second 
column. Pressure control is applied 
by the same method as the previous 
example; it will be noted, however, 
that the pressures are contfolled at the 
42nd and 44th plates in the 5o0-plate 
columns, since the columns are used 
for other operations where temperature 
control is used at these plates. 














Fig. 8. Control of continuous column 
for bottoms product with gaseous over- 
head. 


The flow rates used in this operation 
are, of course, determined by the com- 
position of the feed stock and are 
established before the start of each 
batch by a laboratory fractionation of 
samples of the accumulated feed stock. 

It will also be noted that only 
manual control is used on the con- 
denser cooling in both the above 
examples. Automatic control could be 
applied from the condensate tempera- 
ture, but, as the columns are run on 
a fixed maximum load, manual adjust- 
ment on the basis of the water outlet 
temperature is adequate. 


3. Alcohol still’ 


The alcohol still, the instrumenta- 
tion of which is shown in Fig. 3, pre- 


CONTROL 





70 200 230 
TEMPERATURE °F 





Fig. 6. Temperature distribution in de- 
butaniser column. 
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sents an interesting case of a material 
balance control with an over-riding 
control based directly on the composi- 
tion of the end-product. The feed, 
which is drawn from a preceding 
column, is essentially alcohol and water 
containing small amounts of fusel oil 
(fermentation by-products). The latter 
concentrates in a relatively narrow 
band towards the middle of the column 
and is taken off as a side-stream from 
the plate of highest concentration. 
The bottoms product is the residual 
water which is exhausted to the drains. 
The overhead products in stills of this 
type are usually passed to a dephleg- 
mator and a condenser, but in the 
present instance the two are combined 
into a single external condenser. 

The feed rate is controlled by the 
draw-off from the previous column, 
but the instantaneous value is trans- 
mitted to the three ratio controllers 
(XC). Two of these control the flow 
of the product and the fusel oil side- 
stream in ratio with the feed flow, 
thus preserving a material balance over 
the plant. The third ratio control 
maintains an energy balance; the 
reflux return flow is maintained as a 
fixed proportion of the column feed 
by a cascade control on the steam flow 
to the base. Thus, if the feed in- 
creases, the product and fusel oil 
streams are increased in proportion 
and more steam is applied to the base 
to increase the overheads and hence 
the reflux flow. The advantages of 
this rather complicated system include 
rapid compensation for load changes 
due to the fast response of the flow 
controls, and the maintenance of the 
energy balance and reflux ratios con- 
sistent with the theoretical load 
demand on the column. 

The flow ratio controls are not, 
however, in themselves adequate to 
maintain the column equilibrium, as 
the feed composition varies in alcohol 
content, and an end-point controller 
is used to compensate. This would 
normally be a temperature controller 
installed at an intermediate point in 
the column, but in the present case 
a very ingenious instrument has been 
devised to measure the alcohol con- 
centration at a suitable point. This 
instrument compares the vapour pres- 
sure of a solution of the required com- 
position, contained in a bulb located 
on the particular plate, with the vapour 
pressure of the liquid on the plate. 
Any difference between the two in- 
dicates a difference in composition. 
The method is, of course, completely 
independent of the static pressure at 
the point of measurement and is 
worthy of wider application. 
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The output of the concentration 
controller (AnRC) is used to correct 
the product withdrawal rate. This is 
still maintained in ratio to the feed 
rate, but the ratio is determined by 
the output of the concentration in- 
strument. A change in load is thus 
followed by an immediate propor- 
tionate change in the product take-off, 
and any additional change due to 
changes in the alcohol concentration 
gradient in the still will be imposed by 
the analysing instrument. 

The column is run at atmospheric 
pressure, hence no static pressure con- 
trol is necessary, and the only other 
instrumentation is the condenser cool- 
ing water control. As can be seen, 
a cascade flow control is used on the 
water outlet, the flow being re-set by 
the temperature of the condensate 
leaving the condenser. 


4. Solvent recovery still* 


In Fig. 4, the instrumentation of a 
batch distillation unit for the recovery 
of a volatile solvent is illustrated. The 
still is operated on a constant-heat 
input by the steam flow controller, 
and the product take-off is regulated 
by the temperature controller whose 
measuring bulb is located just below 
the top theoretical plate of the column. 
The pressure of the column is not 
controlled, but the effects of pressure 
variations on the temperature-com- 
position relationship are compensated 
by the pressure controller which 
measures the absolute pressure at the 
point of temperature measurement. 
The pressure connection is nitrogen- 
purged to prevent condensation in the 
connecting lines, and the output from 
the controller re-sets the control index 
of the temperature controller. The 
cooling water supply is regulated 
directly by the condensate temperature 
by a non-indicating instrument. 
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The Chemical Engineer as a 
‘Trouble Shooter’ 

The chemical engineer is very useful 

as a ‘trouble shooter’ in the process 

and chemical industries. An article 

in our February issue will describe 

how, with some interesting examples. 
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Surfactants in Fertilisers 


HE use of surfactants, or wetting 

agents, in the manufacture of fer- 
tilisers has received much favourable 
publicity since 1952. Claims have 
been made that such materials aid in 
the curing of superphosphates and 
improve the physical condition of 
mixed goods after short storage periods. 
Other reports, however, suggested that 
surfactants have little or no effect on 
fertilisers. 

In the face of these conflicting 
reports, F. A. Retzke, G. F. Sachsel 
and R. B. Filbert, Jun., Battelle 
Institute, Columbus (Ohio), technolo- 
gists, undertook an evaluation of a 
number of surface-active agents. They 
selected 32 surfactants and attempted 
to screen them, by laboratory experi- 
ments, for use in large-scale acidula- 
tion and ammoniation runs in a fer- 
tiliser plant. After eliminating a num- 
ber of the materials on the basis of 
foaming and surface-tension tests, two 


of the cheapest among the remaining 
surfactants were used in plant runs. 

The use of surfactants showed no 
significant acceleration of P.O, con- 
version into the available form in 
either the laboratory or the plant 
experiments. Extensive bag-storage 
tests in the plant showed that the 
physical condition resulting from the 
use of surfactants compared favourably 
with other fertiliser containing a solid 
conditioner added at the time of bag- 
ging. In addition, the dustiness of the 
finished fertiliser seemed to be reduced. 

The Battelle technologists concluded 
that in some cases the use of cheap 
surfactants instead of solid conditioners 
may be warranted because of reduc- 
tion in raw material cost. However, 
the improvement in physical condition 
obtained by using either surfactants 
or solid conditioners was far less than 
that resulting from granulation of the 
fertiliser. 
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Electrolytic Preparation of 


Molybdenum 


Successful electrolytic preparation of molybdenum—a critical refractory metal for high-temperature 
applications—has recently been achieved by Drs. Seymour Senderoff and Abner Brenner, of the U.S. 
National Bureau of Standards, in a research programme sponsored by the U.S. Army Ordnance Corps. 
The Bureaw’s experiments have produced high-purity molybdenum by electrolysis of a bath of fused salts. 
The process is very flexible and easily controlled; depending on the conditions of electrolysis, deposits 
vary from fine powders to thick, coherent layers. With further development of the process, electro- 


forming of molybdenum objects may become feasible. More rapid, less expensive methods for producing 


molybdenum parts and coatings and for extracting the metal from the ore may result from this work. 


N recent years the need for heat- 

resistant materials in various appli- 
cations has stimulated interest in re- 
fractory metals such as tungsten and 
molybdenum. At present, molyb- 
denum is produced chemically as a 
fine powder by reducing purified 
molybdic oxide with hydrogen. How- 
ever, the process is expensive and has 
a number of other disadvantages. The 
molybdenum is obtained as a very 
fine powder, and the size of the par- 
ticles cannot be controlled. Because 
of the fineness of the powder, a large 
surface area is exposed to oxidation; 
extensive purification is thus required. 
Complicated powder-metallurgy pro- 
cedures are also necessary to fabricate 
the powder into molybdenum objects. 

These disadvantages may be elimi- 
nated by the electrolytic method, as 
the deposits are obtained directly on 
the cathode in the desired physical 
form and in a very pure state. Applica- 
tions of the method for electrowinning, 
electrorefining, electroforming and 
electroplating are under study. Elec- 
troforming would make possible the 
formation of molybdenum parts having 
complicated shapes. Molybdenum 
electroplating would have the advan- 
tage of conserving this critical metal 
and at the same time allowing the 
designer to take advantage of the pro- 
perties of the basis metal. 


Development of electrolytic 
method 


The Bureau’s work on molybdenum 
was part of a general programme of 
research which is conducted in an 
effort to develop methods for electro- 
depositing in good physical form 
metals—such as tungsten, titanium 
and zirconium—which have not been 
deposited from aqueous solutions. In 
1952 this programme resulted in a 
practical process for electrodepositing 


aluminium from an organic plating 
bath at room temperature. The 
molybdenum project began with an 
investigation of compounds represen- 
tative of the stable valence states of 
the metal; each was studied with 


.regard to its suitability for use in the 


electrolytic preparation of molyb- 
denum from fused salts. Ultimately, 
satisfactory results were obtained with 
solutions of potassium hexachloro- 
molybdate (III) (K,MoCl,) in molten 
mixtures of alkali halides. 

Coarse powders of pure molyb- 
denum were deposited on the cathode 
from a solution of K,MoCl, in a 1:1 
(by weight) mixture of sodium and 
potassium chlorides at a temperature 
of goo°C. and current densities of 3 
to 100 amp./sq.dm. When a eutectic 
mixture of potassium and lithium 
chlorides was used at the same current 
densities and at temperatures between 


- 600 and 900°C., the deposits varied in 





“Molybdenum tube and cup electro- 


formed by means of the process recently 
developed by the U.S. National Bureau 
of Standards. The tube (piece shown 
is roughly I} in. long) was hard and 
brittle but mechanically sound. Its 
wall thickness was 0.02 in., and its den- 
sity was 9.6 or about 94°, of the theo- 
retical density of molybdenum. In 
comparison, powdered molybdenum 
which has been pressed and sintered, 
but not worked, usually has a maximum 
density of about 92°, of the theoretical 
value. The tube was deposited on a 
steel cathode with 0.001 in. of silver. 


CHEMICAL & PROCESS ENGINEERING, January 1955 


form. At 3 amp./sq.dm. and 600°C., 
the deposits were thick, coherent 
layers, while at higher temperatures 
and current densities fine powders 
were produced. For both solutions 
the optimum concentration of the 
molybdenum salt was about 4 mol.%,,. 

It was discovered that contamina- 
tion by oxy compounds resulted in 
low current efficiency and impure 
deposits. All materials were therefore 
dehydrated carefully before use, and 
the electrolyses were carried out in an 
argon atmosphere. Apparatus was 
designed which permitted high-tem- 
perature operation with automatic 
temperature control, external mani- 
pulation of electrodes and automatic 
agitation of the cathode. The design 
of the equipment was greatly simplified 
by the use of induction heating. A 
water-cooled induction furnace coil 
surrounded the lower third of a Pyrex 
cylinder 1} ft. long and closed at the 
bottom. Inside the lower third of the 
Pyrex tube was placed a ceramic 
cylinder, and within the ceramic was 
a machined graphite crucible contain- 
ing the fused salts. The top of the 
glass cylinder was sealed with a rubber 
bung containing openings for the 
electrodes, a thermocouple tube, a 
connection to the gas system and an 
escape chimney. 

A rod of } in. diameter and 2 ft. 
long was inserted through one of the 
holes to serve as the cathode. It was 
connected at the top to a variable- 
speed stirring motor by a tightly fitted 
rubber coupling. A soluble anode of 
pure commercial molybdenum sheet 
was used. If an insoluble anode is 
used, a diaphragm is required to 
separate the anolyte from the catho- 
lyte. Both electrodes were immersed 
to a depth of about 3 in. The furnace 
was supplied with power by a mercury 
spark-gap converter, which was con- 
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trolled by a chromel-alumel thermo- 
couple and a controlling pyrometer 
placed in the input circuit of the con- 
verter. The heated rate was rapid, 
the melt reaching a temperature of 
goo°C. in about 10 min. 


Procedure 


The procedure began with purifica- 
tion of the alkali chloride mixture. 
This was done by fusing it in the 
graphite crucible at a temperature a 
few hundred degrees above its melting 
point and allowing it to cool in an 
inert atmosphere. The Pyrex vessel 
was then opened, and the previously 
dried molybdenum compound was 
quickly added on top of the solid 
halide solvent. The system was 
evacuated and flushed out with argon. 
Heating was then begun and, at the 
desired operating temperature, the 
electrodes were inserted into the melt. 
During the run the flow rate of the 
argon was set at any value between 200 
and 3,000 cc./min., and the outlet 
chimney was always adjusted to main- 
tain a pressure slightly above atmo- 
spheric inside the system at all times. 
When very hygroscopic material, such 
as lithium chloride, was present, the 
bath was heated to 900°C. at the same 
time as the argon flow was increased 
to about 3,000 cc./min. This rapidly 
drove out any released moisture and 
volatile oxy compounds. Electrolytic 
purification was also found to be 
effective. 

The deposits adhered well to the 
cathode and were easily separated from 
the adhering electrolyte by leaching 
with dilute hydrochloric acid. De- 
posits from both types of solutions 
were found to be more than 99.9%, 
molybdenum and to contain as low as 
0.026°(, oxygen. The density of the 
coherent deposits was 9.6; or 94°, of 
the theoretical density of molybdenum. 
The current efficiency for metal de- 
position was 100°, in both solutions 
over the full range of current density. 

In the course of the investigation, 
improved methods for the preparation 
of K,MoCl, and of molybdenum di- 
chloride, (MoCl,)x, were developed. 
In the preparation of the hexachloro- 
molybdate, potassium molybdate was 
dissolved in hydrochloric acid, and 
the solution was electrolysed in a 
divided cell. Hydrogen chloride was 
then added to the catholyte to pre- 
cipitate K,MoCl,. The molybdenum 
dichloride was obtained by first reduc- 
ing the pentachloride with molyb- 
denum powder to the trichloride, 
which was then heated to produce the 
dichloride by thermal dissociation. 

Electrode potential studies were car- 
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Diagram of apparatus constructed by the U.S. National Bureau of Standards 
for the electrodeposition of molybdenum from fused salts. (A) Pyrex glass cylinder. 


(B) Induction furnace coil. 


(C) Ceramic cylinder for insulation. 
crucible. (E) Rubber bung used to close the top of the glass cylinder. 


(D) Graphite 
(F) Cathode. 


(G) Shaft of variable-speed stirring motor which agitates the cathode. (H) Thermo- 
couple tube. (/) Anode. (j/) Attachment for anode. (K) Escape chimney for regulat- 


ing pressure within the glass chamber. 


ried out on systems of the type electro- 
lysed after a reference electrode half- 
cell suitable for use with molten salts 
was developed. These studies not 
only provide interesting information 
on the physical chemistry of molten 
electrolytes but also indicate that the 
Bureau’s process might be successfully 
adapted to the electrorefining of 
molybdenum. 





New ‘F.B.I. Register’ 


An important new feature of the 
1955 edition of this directory* is the 
French, German and Spanish glos- 
saries. Each glossary gives a trans- 


*F.B.I. Register of British Manufacturers, 
1955. 27th Edition. Published November 
1954 for the Federation of British Industries 
by Kelly’s Directories Ltd. and Iliffe & Sons 
Ltd. Size 9$in. x 74in. Pp. 1,089. Bound 
full cloth. 42s. 





(L) Gas inlet or evacuation tube. 


lation of every heading used in the 
buyers’ guide, the headings being 
numbered for easy reference between 
the translations and the main section. 

There are eight sections in the new 
register, each one having a reinforced 
index card for ease of reference. These 
include a buyers’ guide which classifies 
over 6,800 F.B.I. member firms under 
more than 5,000 trade headings, and 
a comprehensive alphabetical directory 
of all these firms. Other sections con- 
tain information about trade associa- 
tions, proprietary names, trade marks, 
etc. The introductory information and 
detailed instructions on the use of the 
register are translated into French, 
German and Spanish. 

The F.B.I. Register is the only 
authorised directory of the Federation 
of British Industries compiled by the 
publishers in close collaboration with 
the Federation. 
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Pre-Design Estimation 
for Chemical Plant 


CALCULATING CAPITAL COSTS 


METHODS OF 


HE pre-design estimate is based, 

in the case of chemical plant, on 
flow diagrams and a specification of 
the type of equipment to be used at 
each stage. Pre-design estimating is 
particularly important in chemical 
engineering because a large proportion 
of chemical plant is designed to order, 
so that even the plant manufacturer 
may sometimes have to base his quota- 
tion upon a pre-design estimate. 

Information about plant costs is 
much more scarce in the U.K. than 
in the United States. In the absence 
of published graphs and figures, the 
British chemical engineer must rely 
chiefly upon such cost data as he or his 
firm have been able to collect privately. 
Chemical engineers will find it useful 
to record for future reference every 
plant cost figure that they come across, 
noting also the type of equipment, 
capacity, materials of construction, 
date of quotation, maker and weight. 
The weight is very useful and should 
always be recorded when known. 
From it can be derived a cost-per-ton 
figure characteristic of the type of 
equipment, material of construction 
and class of fabrication. 

Pre-design cost estimates are best 
approached by a method of successive 
approximations, starting with a rough 
‘order of magnitude’ figure and con- 
tinually correcting this as the cal- 
culations proceed. 


First approximation 


The first approximation is an im- 
mediate or snap estimate of cost based 
on the capacity or throughput re- 
quired. The required snap estimate 
may be for an individual piece of plant, 
a production unit, or an entire works. 

There are two useful methods for 
estimating the cost of individual pieces 
of plant. Where no prices at all are 
available, the total weight of the equip- 
ment can be estimated and an appro- 
priate ‘cost per ton’ applied. As a 
tule it is easier for an engineer to 
estimate the weight of a piece of plant 
than to estimate its price directly. 
Where a price is available for equip- 
ment of similar type but of different 
size, the costs can be scaled up or 
down by assuming a power relation 
between cost and capacity. 








The subject of cost estimation deserves as much study by the chemical engineer 
as any other empirical technique. He may be called upon to estimate the cost 
of anything from a single piece of equipment to a complete factory. Pre-design 
estimates are particularly important, but in Britain, where little information 
about chemical plant costs is published, rough-and-ready methods have to be 
used. In a paper presented to the Institution of Chemical Engineers in London 
recently, R. Edgeworth Fohnstone, M.Sc., F.R.I.C., M.I.Chem.E., gave some 
useful hints on estimating the costs of capital equipment for chemical plant 
and pointed the way to improved estimating methods. His suggestions are 
summarised briefly in this article. 








For British conditions, the ‘ two- 
‘thirds rule’ can be applied, this being 
that the cost of plant items varies 
approximately as the two-thirds power 
of the capacity, working surface, or 
throughput. This rule has some slight 
theoretical justification for tanks and 
vessels, since for a given shape and 
plate thickness the weight of a vessel 
varies as the two-thirds power of the 
volume, and costs per ton are relatively 
constant. For other equipment, such 
as heat exchangers, the rule is entirely 
empirical. 

For a first approximation of the 
cost of complete production units and 
factories, three methods may be used. 
The first is to multiply the required 


* output by a known figure representing 


the capital cost per ton produced per 
annum. This latter figure may be 
obtained from American published in- 
formation or sometimes from private 
sources in the U.K. 

The second method employs the 
two-thirds rule as used for individual 
items when the cost of a similar plant 
for a different output is known. 

A third method for complete fac- 
tories where no capital cost data what- 


. ever are available makes use of the fact 


that under free market conditions the 
capital cost of a manufacturing under- 
taking tends to be of the same order of 
magnitude as the annual value of the 
products. The ratio of capital invested 
to turnover, which is termed the capital 
ratio, generally lies between 0.5 and 2. 
A value of 1.5 is likely to err on the 
high side, but this can be an advantage 
by being a corrective to under- 
estimating at a later stage. 
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Second approximation 

A second approximation to the cost 
of an individual piece of plant will 
usually involve a more careful appli- 
cation of the first approximation 
methods, adjusted when necessary by 
means of a cost index. For complete 
production units or factories the 
method recommended is that de- 
veloped by H. J. Lang. The costs of 
all major plant items are first esti- 
mated and the total is then multiplied 
by a so-called bulk factor (or a series 
of such factors) to give the complete 
cost including foundations, buildings, 
etc. 

It is important that no piece of 
plant is left out of the estimate. One 
of the advantages of a composite 
estimate is that errors tend to cancel 
one another for the individual items. 

Britain has no regularly maintained 
published index of process plant costs 
at present. In its ‘Report on the 
Chemical Industry ’ the Association of 
British Chemical Manufacturers in- 
cluded a cost index for complete 
chemical plants which was plotted 
from 1926 to 1946 on the basis of 
1938 100. The information was 
supplied by Imperial Chemical Indus- 
tries Ltd. for the purposes of the 
report and the index has not since 
been published. A quarterly price 
index of new chemical plant is main- 
tained by the Economist and circulated 
on a subscription basis. This index 
has been calculated back to 1930. The 
Board of Trade publishes a monthly 
mechanical engineering price index, 
which in recent years has risen to a 
greater extent than the cost of chemical 
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plant. The Ministry of Labour main- 
tains an index of weekly wage rates, 
the method of compilation of which 
has also been published. 

The basis of the Board of Trade 
index is June 1949 = 100; that of the 
Ministry of Labour index is June 1947 

100. Both are published regularly 
in the ‘ Monthly Digest of Statistics.’ 

Where the Economist price index is 
not available the A.B.C.M. index may 
be used up to 1946, being multiplied 
by 2.35 to convert it from 1938 = 100 
to June 1949 = 100. After 1946 it is 
suggested that a composite index be 
employed, calculated as follows: 

(a) Correct the Ministry of Labour 

index of weekly wage rates 
(all workers) to the basis June 
1949 100 by dividing by 
1.09; 

(6) Take the average of the corrected 
Ministry of Labour index and 
the Board of Trade mech- 
anical engineering materials 
(wholesale) index. 

The cost of steam boilers does not 
follow the two-thirds rule, but is 
almost directly proportioned to the 
steam-raising capacity. The cost of 
boilers below 400 p.s.i.g. pressure 
varies from 1§s./lb./hr. of steam for 
vertical fire-tube boilers to 25s. for 
water-tube types; this includes all 
auxiliaries but not erection costs. 

Estimating on a weight basis is the 
best method when there is no cost 
data available for a particular type of 
plant. It is also useful as a cross-check 
on other methods. There is a quick 
way of calculating the approximate 
weight of tanks, vessels, towers, etc. 
The vessel is imagined as a simplified 
geometrical shape such as a flat-ended 
cylinder for tanks and reactors, a long 
cylinder with a number of solid par- 
titions for bubble-plate columns, or a 
flat-sided box for rectangular tanks. 
The weight of this idealised shape in 
metal of the required thickness is cal- 
culated. This is called the base weight. 
To get the actual weight, the base 
weight is multiplied by a shape factor 
to allow for dished ends, flanges, lugs, 
branches, bubble-caps, etc. Average- 
shape factors which have been cal- 
culated from a variety of vessels are: 


Large storage tanks : vay ae 
Small tanks and empty vessels .. 1.33 
Vessels with heating coils not 

included in the base weight .. 1.67 
Bubble-plate columns (depend- 

ing on the number of man- 

holes, branches, etc.) 1.5—2.0 


When the actual weight has been 
estimated, it is multiplied by a suitable 
cost-per-ton figure calculated from 
known prices for equipment of the 
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same material and type of construction. 

Where the total cost of the process 
equipment, boilers, power plant, 
motors, etc., delivered to site has been 
estimated, it is multiplied by a so- 
called ‘ bulk factor’ which varies with 
the physical state of the materials pro- 
cessed. Bulk factors have been pub- 
lished by American and British authors 
for various types of equipment. 


Third approximation 


For the third approximation the 
previous estimate of plant cost de- 
livered to site is retained, but, in place 
of the overall bulk factor, separate 
estimates are prepared for such items 
as: site preparation, foundations, steel 
structures, buildings, roads and rail- 
ways, plant erection, pipework, elec- 
trical work, etc. 

At this stage the estimator is enter- 
ing the field of civil, mechanical and 
electrical engineering, and the chemi- 
cal engineer will be wise to seek advice 
from other engineers in estimating 
these items. 

In general, the cost of buildings does 
not conform to the two-thirds rule, 
despite the fact that for a building of 
given shape the area of walls and roof 
varies as the two-thirds power of the 
volume. There are several reasons for 
this. In a large, clear building with no 
internal divisions, the walls and roof 
are likely to be of proportionately 
heavier construction than in a smaller 
building of the same geometrical form. 
Office buildings, whatever their size, 
are divided into roomis of about the 
same cubic capacity, and many factory 
buildings are largely made up of stan- 
dard bays. For these reasons engineer- 
ing estimators normally assume that 
the cost of a building is directly pro- 
portional to its volume. Single-storey 
buildings are occasionally costed per 
sq. ft. of floor space (‘ foot super ’). 

Erection costs are the most difficult 
of all to estimate. They consist chiefly 
of labour, supervision and overheads, 
all of which depend primarily on the 
time which elapses rather than the 
amount of work done. Delays in the 
delivery of equipment, faulty organisa- 
tion on the site or go-slow tactics on 
the part of labour can greatly increase 
the cost of erection. It is impossible 
to estimate at all closely as long as 
equipment delivery dates are unreli- 
able, and in the U.K. since the war 
erection costs on more than one large 
project have skyrocketed because of 
delays. 

There are two current methods of 
estimating erection costs: as a per- 
centage of the cost of equipment de- 
livered to the site and as a cost per ton 





of equipment erected. The percentage 
method is most commonly employed. 
In the author’s experience, figures of 
20 to 30°, were common before the 
war, but since the war the range has 
been more like 30 to 40%, owing 
largely to unreliable delivery dates for 
equipment. 

Estimation of erection costs on a 
weight basis seems to be more logical 
than taking them as a percentage of 
costs. The difficulty is to arrive at the 
total weight of the equipment to be 
erected. There are usually some plant 
items for which no weight data are 
available. 

A compromise between the two 
methods, where expensive materials of 
construction would falsify the straight 
percentage method, is to estimate erec- 
tion costs on a weight basis for all 
those items whose weight can be 
approximated and apply a percentage 
figure to the rest. 

Pipework is another item that is 
difficult to estimate at the pre-design 
stage, since it depends a great deal on 
the layout of the plant. Two methods 
may be used: either estimate the cost 
of the pipe, fittings and valves delivered 
to site and apply a separate bulk factor 
(since erection cost on a percentage 
basis is much higher than for vessels), 
or omit pipe, fittings, etc., from the 
equipment cost and estimate the 
erected cost directly. 

It is usually more satisfactory to 
establish pipework on an erected cost 
basis. 

The stage which has been called the 
third approximation is about as far as 
it is feasible to go in pre-design 
estimating. Indeed, unless a good deal 
is known about the probable site con- 
ditions it may be scarcely worth while 
to proceed beyond the second approxi- 
mation. The next step is to start de- 
signing the plant. As each piece of 
equipment is designed and accurately 
estimated the pre-design estimate can 
be progressively amended until it 
finally becomes a post-design estimate. 


The way to more accurate 
estimates 


The pre-design estimation of pro- 
cess plant costs is at present a matter 
of applying rough-and-ready empirical 
methods such as those that have been 
described. The basis of improved 
estimating methods must be a more 
plentiful supply of cost data such as 
is available in the United States. 

In addition, something more is 
needed than the usual type of graphical 
correlation, a single curve with no 
indication of accuracy. It would be a 
simple matter to calculate the standard 
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deviation of each cost correlation, 
which would then appear as a band 
instead of a line. Statistical methods 
would be needed whereby the vari- 
ances of individual equipment esti- 
mates could be added to variances 
associated with cost indices and bulk 
factors to yield a total variance of the 
complete composite estimate, from 
which it should be possible to calculate 
the confidence limits. 

Pre-design cost estimates compiled 
by statistical principles would not 
necessarily be more accurate than any 
others, but their liability to error would 
be known, so that the risks could be 
assessed. For example, if a manufac- 
turer decided to base all his tenders 
on the upper 95°, confidence limit, 
he would expect to underestimate on 
an average once in every 40 tenders. 

It is to be hoped that before long 
some statistician with a technical bent 
will turn his attention to this field. 

Before statistical methods can be 
applied the necessary cost data must 
be made available. There are two sets 


of people who could do this, plant _ 


manufacturers and plant users. Either 
group by pooling their experience 
could publish correlations of plant 
costs far more systematic and complete 


than have yet appeared in this coun- 
try. It would seem to be in the in- 
terests of both groups that this should 
be done. Plant manufacturers would 
be saved the labour of preparing 
quotations in response to enquiries, 
the only purpose of which is to obtain 
information. Plant users would have 
a more reliable means of evaluating 
new projects at an early stage. It is 
understood that the Sondes Place 
Research Institute has a scheme on 
hand for regularly collecting and cor- 
relating plant cost data. Some such 
service will be badly needed as inter- 
national competition once more grows 
keen, and quick, close estimating be- 
comes essential to secure business. 

In the meantime chemical engineers 
themselves can do much without be- 
traying any secrets. Every practising 
chemical engineer in the course of his 
career hits upon certain dodges and 
tricks of the trade for quick estimating. 
It is to be hoped that other chemical 
engineers will add to and improve the 
methods given in this paper. 

The Editor of CHEMICAL & PROCESS 
ENGINEERING would be pleased to con- 
sider articles containing further ideas on 
this subject, with a view to possible 
publication. 





British Welding Research— 
Recent Progress 


Stress-corrosion cracking 
RISING out of a recent survey of 
67 gas works installations where 

stress-corrosion cracking had been 

reported, the F.M. 9 committee of 


the British Welding Research Associa- 


tion, although still awaiting the final 
analysis of the reports, believe that 
certain conclusions are justified, as 
follows : 

(1) Stress-corrosion cracking is not 
limited to welded gas mains, 
but appears, though less 
frequently, in welded vessels. 

(2) Its appearance has been found 
to be not related to any group 
of coals or any types of car- 
bonising plant. No cases 


connected with water gas are © 


known, and producer gas is 
not seriously suspected. 

(3) The range of expected occur- 
rence is now extended to in- 
clude the foul main and ter- 
minate at the outlet of the 
final ammonia washers. 

(4) Stress relief, by heat treatment, 
to a not unduly exacting speci- 
fication is apparently able to 


prevent its appearance en- 
tirely and probable also to 
meet the effects of added 
strains such as arise from 
mechanical vibration, ground 
movement, etc., if these are 
not excessive. Shot peening 
has not been tested with equal 
thoroughness. 

(5) Previously stress-relieved work 
should not be rewelded for 
alterations without afterwards 
restoring the stress relief. 

(6) High quality of welding does 
not confer immunity, and 
there are some doubts in 
regard to riveted work being 
completely resistant. 


Metallurgical research 


The metallurgical laboratories of 
the Association, in London, held ‘ open 
days’ recently at which many hun- 
dreds of members and guests were able 
to see some of the recent work of the 
Association dealing with the welding 
of ferrous and non-ferrous alloys. 
Some of the most noticeable highlights 
of the metallurgical researches were: 
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Welding of steels 

Since the inception of the Associa- 
tion in 1946, continuous research has 
been carried out on the determination 
and control of cracking, both in the 
weld metal and parent plate. This 
work has been subdivided into various 
major research items, one dealing with 
hot cracking, another dealing with 
fissuring, and yet another on the heat- 
affected-zone cracking which is most 
liable to occur with alloy steels. 

With respect to this latter research, 
the Association has been able to recom- 
mend a weldability test which is being 
incorporated in a standard specification 
by the British Standards Institute. 
The Association has now produced 
dilatometric apparatus which gives a 
direct reading of the dilatation charac- 
teristics of any alloy steel which may 
be submitted for investigation by a 
member firm. Thus complete welding 
characteristics can be determined and 
recommendations made on welding 
techniques for given materials. 


Welding of aluminium 

Both welding processes and materials 
are being examined and considerable 
improvement in efficiency of welding 
equipment has been suggested by 
examination of arc Characteristics. 
Much of this work has been carried 
out for the Association by the Electrical 
Research Association. Fundamental 
research on heat flow in welding is 
leading to the better understanding of 
the welding of non-ferrous alloys. 

A number of useful techniques have 
been developed for the examination of 
welds in aluminium alloys. With 
high-strength, heat-treatable alloys the 
existence of various zones of heat 
treatment make the interpretation of 
joint ductility using the standard 2-in. 
gauge length a matter of some dif- 
ficulty, since the gauge length used 
will include many zones of different 
condition. A method was required for 
evaluating the ductility of the separate 
zones in the weld- and heat-affected 
area. 

A new welding jig for making butt 
welds in plate up to }-in. thick was 
shown. The support distance between 
the weld and the clamping bars may 
be adjusted to control the restraint on 
the weld. Welding tests are made at 
a number of different support distances 
in order to determine a support 
distance above which the welds do not 
crack, and below which the welds will 
show cracking. The jig shows a num- 
ber of interesting features; in par- 
ticular, a hydraulic mechanism for 
applying the load. 

A test which has been used for 
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assessing cracking tendency is known 
as the slotted-butt-weld-cracking test, 
and was developed in the programme 
on the metal arc welding of H.10. 
The test may, however, be used for 
other welding processes, and other 
materials. In this test a solid rect- 
angular test plate is used in which an 
open slot is machined or sawn from 
one edge along the centre line. The 
test weld consists of a bead deposit 
laid along the slot, commencing at the 
open edge at the edge of the plate. 
Welding conditions are arranged to 
give full penetration throughout the 
run. The shape of the bead may be 
controlled to give a particular dilution, 
and in the metal arc welding of H.10 
plate a dilution of from 70 to 80°, was 
required. The severity of the test is 
a function of the length of the slot and 
varies inversely with length. 


Welding of specific aluminium 
alloys 


Work on heat flow, dilution and 
methods for evaluating weld properties 
has been applied to the welding of 
specific aluminium alloys, for example 
in the metal arc welding of H.10 
alloy, the tungsten arc welding of 
high-strength heat-treatable aluminium 
alloys and the self-adjusting arc weld- 
ing of NP5/6 alloy. 

In the metal arc welding of H.10 
alloy (Al-Mg-Si) difficulties have been 
experienced in industry using Al- 
5°% Si electrodes, due to weld cracking 
and porosity. It is well known that 
H.10 alloy is sensitive to hot cracking, 
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To determine the weldability of a steel, 

samples are heat treated to imitate 

exactly the rapid heating and cooling 

which occurs adjacent to a metal-arc 
weld. 


and consequently a filler rod of Al- 
5°, Si is normally recommended for 
welding this material. It has been 
shown that when square-edge close 
butt welds are used in relatively thick 
material a crack-sensitive composition 
is produced, owing to dilution of the 
Al-5°;, Si filler by the parent plate. 
A silicon content in the weld metal as 
low as 1.6°%, has been observed, the 
nominal silicon content of the plate 
being 1°,. Under similar conditions, 
when an Al-10°,, Si filler rod is used, 
cracking is generally avoided, and the 


silicon content of the fused zone is 
approximately 34°. There is scope 
for the use of filler rods with even 
higher silicon content, but there are 
obvious practical difficulties in the 
manufacture of such materials. 

To ensure freedom from cracking, 
the maximum dilution should be about 
30°, with Al-5°,, Si electrodes, and 
about 65°,, with Al-10°,, Si electrodes. 
The butt-weld slotted-plate cracking 
test previously described has been 
used to assess the cracking tendency 
of particular weld compositions, and 
is now being used by electrode manu- 
facturers to assist in the development 
of improved filler materials. 


Pressure vessels and pipelines 

In addition to the metallurgical re- 
search at Park Crescent, the B.W.R.A. 
carries out engineering research and 
work on resistance welding and non- 
destructive testing at its Abington, 
near Cambridge, station. The rein- 
forcement of branch connections in 
both pressure vessels and pipelines is 
being investigated. In the work on 
pressure vessels, tests have been made 
on a full-size boiler drum with three 
unreinforced branches of different 
thickness welded to it. Tests are now 
being made on various forms of 
reinforcement. 

Investigations have been made into 
the stresses in smooth pipe bends, 
supplemented by fatigue tests on 
similar specimens. Work is now in 
hand on the stress analysis of gusseted 
or lobster-back bends. 





Boiler Operation and the Chain Grate Stoker 


N its recent report, the Committee 

on Air Pollution recommends, among 
other things, that the 40,000 boilers 
still being fired by hand should be 
fitted with mechanical stokers or 
smoke-eliminating doors. This seems 
like an echo of the statement in the 
Fuel Conservation report that conver- 
sion of hand-fired shell boilers to 
mechanical firing, efficiently operated, 
would save some £3} million tons p.a. 
One type of firing appliance recom- 
mended in the latter report was the 
chain grate stoker, as developed for 
small boilers. It was stated that the 
widespread use of the chain grate 
stoker in industrial shell boilers repre- 
sents one of the most important pos- 
sibilities of saving coal on a large scale. 

We recently visited two installations 
of chain grate stokers in the Birming- 
ham area, which were certainly making 
use of low-grade fuel, and the chim- 
neys were emitting no smoke that we 
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could see. One installation was at the 
Rocky Lane works of Tubes Ltd., 
where there are two Edwin Danks 
high-velocity economic boilers, each 
rated at 6,000 lb./hr. of steam and 
each fitted with a single Oldbury 
stoker. This installation is unusual in 
that the Oldbury stokers were supplied 
some three years after the boilers first 
went into operation, on account of 
troubles experienced with firing low- 
grade fuel. The boilers had previously 
been operating on double-screened 
nuts, but were then supplied with 
East Cannock unwashed slack, and 
the Oldbury stokers were installed to 
deal with this. 

The other installation was at 
Frederick Smith’s brewery. The 
boiler installation at this works was 
installed in January 1948 to replace 
some small boilers which were proving 
inadequate for the task. The boilers 
are Edwin Danks’ Lancashire type, 


30 ft. long x 8 ft. 6 in. diameter, rated 
at 11,000 lb./hr., and each has two 
Oldbury stokers of standard design. 
They have been operating since 
January 1948 and their usual fuel is 
a mixture of #-in. Tamworth washed 
slack (12}°,, ash) and Birch Coppice 
washed beans (63°, ash). Upon 
occasion, we were assured, they have 
burnt stuff as poor as the fines from pit 
mound slack, without any trouble and 
without making smoke. 

Our visit to these boiler installations 
was arranged by Babcock & Wilcox 
Ltd., who also took us to the new 
Woodside works of their associate 
company, Edwin Danks Ltd., which is 
devoted entirely to the production of 
small chain grate stokers. A com- 
bination of mass production and batch 
production is employed; probably one 
of the most interesting processes is 
the machining of links. This is 
organised on mass-production lines, 
the number of links handled being 
about § million p.a. 
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Corrosion in the Chemical Industry 


EUROPEAN EXPERTS STUDY AMERICAN ANTI-CORROSION METHODS 


N O.E.E.C. mission was sent to 

the United States in 1953 to study 
problems of maintenance in the chemi- 
cal industry, with special reference to 
corrosion. It was divided into three 
groups whose respective spheres were 
the chemical industry, the light chemi- 
cal industry and the petro-chemical 
industry. The mission carried out a 
six-weeks’ tour, visiting nearly 40 
research institutes and industrial firms. 
It was found that, generally, the 
Americans are more alive to the 
economic consequences of corrosion 
damage, and better organised to com- 
bat corrosion. A notable feature is 
the widespread employment of the 
corrosion engineer—a comparatively 
rare species in Europe. Corrosion 
engineers and scientists are found 
on the technical staffs of most oil 
refineries, pipeline companies and 
important chemical plants. 

The mission’s report, recently pub- 
lished,* includes discussion of a great 
number of anti-corrosion methods and 
materials which are used in the U.S. 
but are not so familiar in Europe. 

It should be pointed out that the 
mission visited large production plants 
only and cannot be sure that smaller 
plants have the means available to 
carry on the fight against corrosion on 
the same scale as that seen during 
visits. Another point to note is that 
references to Europe do not necessarily 
include the United Kingdom. 


Corrosion economics 


It is estimated that the annual cost 


of corrosion in the United States is 
$5,500 to $6,000 million and that it 
involves the destruction of more than 
2°, of total steel tonnage. For the 
chemical industry, it can be reckoned 
that maintenance costs some $1,300 
million, of which at least a third, say 
$500 million, is due to corrosion itself. 
Indirect losses are also severe, and 
include losses of oil, natural gas and 
water through corroded pipes, shut- 


down plants, spoiling of products in ° 


metal containers, etc. 

The mission also point out the 
influence of corrosion on over-design 
of equipment. A design engineer will 
always provide for a thickness some- 
times several times greater than that 


** Corrosion Problems and Prevention in 
the Chemical and Petro-Chemical Indus- 
tries in the U.S.A.’ Organisation for Euro- 
pean Economic Co-operation, Paris, 1954. 
Pp. 132, illustrated, 8s. 6d. 





[Henry Wiggin & Co. Ltd. 


Equipment for the production of ammonium sulphate from coke-oven gas, to be 
long-lived, must resist corrosion by sulphuric acid and erosion by sulphate crystals. 
The photograph shows a 12-in. Monel pipe and elbow, leading from the crystallising 
tank to the evaporator, at the Toledo (U.S.A.) plant of the Interlake Iron Cor- 
poration, where by-product ammonium sulphate is produced using the Wilputte 
crystal process. The pipe and elbow shown are used in conjunction with a solid 
Monel scrubber which has heen in operation for more than a year and is stated 
to be in excellent condition. 


calculated in accordance with the 
mechanical and physical stresses to 
which the equipment will be sub- 
mitted, because he is ignorant of the 
corrosion rate of the metal in con- 
ditions in which it is to be used. 
Ignorance of the corrosion rate can 
considerably increase capital expen- 
diture. Over-design is common in 
the construction of reaction vessels, 
boiler and condenser tubes, heat ex- 
changers, buried pipelines, water and 
corrosive liquid tanks, marine struc- 
tures, etc. 

Considerable progress remains to 
be made by collaboration between 
laboratories and engineers. This is all 
the more urgent because the corrosion 
of equipment in the chemical industry 
has increased in recent years by reason 
of the higher pressures and tempera- 
tures and of other corrosion factors 
involved in new processes. 


Process corrosion 

There are three methods of con- 
trolling process corrosion: 

(1) Changing the process to make 
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it less corrosive. For example, liquid- 
phase butane isomerisation units ex- 
perienced corrosion rates on steel up 
to 10 in. p.a. Hiastelloy B lining 
material, though adequately resistant, 
was expensive and difficult to apply 
to the steel vessels. The solution was 
to replace a liquid-phase by a vapour- 
phase cycle in which ordinary steel 
corrodes at the rate of only a few 
thousandths of an inch every year. 

(2) The use of more corrosion- 
resistant materials. Economics will 
play a large part in this choice. 

(3) To put a barrier between the 
corrosive fluid and the load-carrying 
base metal. A common difficulty is 
to get an acceptable bond between the 
base metal and the barrier material. 
The use of thin films, such as paint, 
is limited to plant where the fluid is 
only slightly corrosive because of the 
almost inevitable presence of pinholes 
in the film or owing to its permeability. 
They serve, however, to reduce pro- 
duct contamination. 

External corrosion can be controlled 
by intelligent layout. Every effort 
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should be made to site the plant proper 
to windward of known sources of cor- 
rosive vapours or heavily moisture- 
laden air. The component parts of the 
plant should likewise be arranged 
to avoid inter-contamination between 
them. Atmospheric or forced-draught 
water-cooling towers should be so 
placed that the moisture drift towards 
other equipment is kept to a minimum. 

Corrosive effluents giving off aggres- 
sive vapours should be‘ routed to the 
side of the plant and not through the 
centre of the main plant. Gases and 
smokes must be properly scrubbed 
before being released through a chim- 
ney tall enough for dispersal by wind 
currents. 

The pilot plant is the best method 
of testing design calculations and the 
choice of materials; however, full- 
scale plant operating conditions can- 
not all be realistically reproduced in 
pilot plants. For instance, to keep a 
pilot plant free from contamination 
during shut-downs is an easy matter, 
very different from the problems raised 
in a full-scale plant. 


Cathodic protection 


Cathodic protection is extensively 
used in the United States in the pro- 
tection of pipelines. A natural result 
of the successful application of catho- 
dic protection to pipelines is its 
application to chemical process equip- 
ment. Applications include: 

(a) Buried tanks and tank bottoms 
(by insulating the tanks from foreign 
piping and applying protective current 
magnesium anodes or graphite anodes 
with an impressed-current potential). 

(b) Clarification equipment used for 
water softening, pulp mill white water 
clarification and in the treatment of 
oil-field brine (rectifier and anodes). 

(c) Condenser and heat-exchanger 
water boxes (magnesium anodes, par- 
ticularly where salt water is used for 
cooling). 

In a chapter on metallic materials, 
the report discusses two problems 
experienced with steel: carbon steel 
graphitisation in high-temperature ser- 
vice, and hydrogen attack at low tem- 
peratures in steel equipment. These 
problems are well known in Europe 
but less attention seems to be paid to 
them in Europe than in the U.S. 

As regards the open-hearth steels 
used in America for chemical equip- 
ment, there is a tendency to rely upon 
fully killed steels in order to mitigate 
corrosion in diluted acid media. These 
steels appear to have a better resistance 
than rimmed steels. 

The mission was interested in the 
wide use of standard references speci- 
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fying different steels issued by the 
American Iron and Steel Institute. In 
Europe similar standards exist, but 
they are not so popular among steel- 
makers, who prefer to give their pro- 
ducts individual trade names. Users 
are thus obliged to consult tables to 
make certain of the similarity of steels 
supplied by different manufacturers. 
This involves considerable loss of time. 

The various clad aluminium alloys 
are more widely used in the United 
States than in Europe. For example, 
various compositions are available and 
they can be supplied even in tube form. 
This does not appear to be the case 
in Europe, where the clad aluminium 
alloys are met with only as plates for 
structural purposes. 

Where rare metals are concerned, 
titanium, molybdenum and tantalum 
are probably more commonly used in 
the United States than in Europe, 
where they are not so widely available 
as sheets or tubes. 

In the sphere of glass-lined steel 
there is no notable difference between 
the United States and Europe, but 
the mission was much interested in a 
“micro metallic glass-walled filter.’ 
The glass is ;;-in. wall pyrex tubing 
and its transparency allows the entire 
filtration operation to be observed. 
Filter elements are made from stain- 
less steel which is rendered porous by 
a special process. They combine 
maximum available efficiency of par- 
ticle retention with high throughput 
rates. ; 

The foregoing are merely a few 





[Dawe Instruments Ltd. 


Checking the thickness of the dished 
end of a pressure vessel, in a U.K. plant, 
using an ultrasonic thickness gauge. 





points taken at random from the 
mission’s report, which discusses in 
detail many other aspects of anti- 
corrosion methods and materials used 
in the U.S.A. Subsequent to the 
mission’s return to Europe, the report 
was discussed at meetings organised 
by the O.E.E.C. in Brussels and pre- 
sided over by M. Roger de Smet, 
director of the Belgian Chemical 
Union. The meeting was unanimously 
in favour of the report’s recommenda- 
tion that a European association which 
would become a centre for exchange 
of information should be set up as 
speedily as possible. An association of 
this nature, the National Association 
of Corrosion Engineers, already exists 
in the United States and is discussed 
in a special chapter of the report. 





Low-temperature evaporation 

For concentrating liquid foodstuffs, 
fine chemicals, antibiotics, etc., Kest- 
ner Evaporator & Engineering Co. 
Ltd. have developed what they describe 
as an entirely new system of low- 
temperature, short-time evaporation. 
The new evaporator is called the Cool- 
centrator because it actually concen- 
trates while the liquor is quite cool. 
In place of steam, ammonia gas is 
usec as the heat transmission medium. 
The plant comprises essentially a 
climbing film calandria, separator and 
condenser, together with a compressor. 
The compressor may be driven by 
any convenient prime mover such as 
electric motor, Diesel engine, gas tur- 
bine, etc. As examples of sensitive 
liquors for which the Coolcentrator is 
particularly suitable, the makers men- 
tion fruit juices, milk, antibiotics, 
proteins, glandular extracts, enzymes, 
gelatine, blood serum, and coffee. 
These are a few facts, taken at random, 
from a new 6-pp. illustrated brochure 
issued by Kestner, in which the prin- 
ciples of operation and design features 
of the Coolcentrator are described. 





CIRCULAR NOMOGRAMS 

Our attention has been drawn to the 
fact that Dr. O. P. Kharbanda’s cir- 
cular nomogram (CHEMICAL & PRo- 
CESS ENGINEERING, 1954, 25 (10), 309) 
is similar to one presented by R. 
Edgeworth Johnstone in Trans. Inst. 
Chem. Eng. (1936, 14, 107). 

Dr. Kharbanda points out that there 
are essential differences between the 
two nomograms, the earlier one being 
constructed empirically and used only 
for calculating liquid-vapour com- 
positions, while the later one is an 
exact mathematical solution to the 
equation and its use is extended to 
three other operations. 
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LI LE ORE OEP ET ERO 


Plant and Equipment 





High-temperature lubrication 


A problem which faced a chemical 
manufacturer recently was to find a 
suitable lubricant for the studs secur- 
ing the lids of vessels subjected to 
high-temperature heating. The vessels 
are made from special manganese steel 
and are used as containers for chemi- 
cals heated over gas burners for 
periods of 15 hr. Oxygen is applied 
under high pressure through a threaded 
inlet at the top during the heating 
process. The vessels are of the 
cauldron type and circular, having a 
34-in. diameter. The lids are secured 
with 16 studs around the circum- 
ference. 

During the heating operation hot 
gases rise round the vessels from the 
gas burner and escape up an over- 
hanging flue. The minimum tem- 


perature of the lids and studs is 500°C. . 


and the temperature of the chemicals 
at the base of the vessels is 800°C. 

For lubricating the studs, a number 
of high-temperature greases were tried 
without success. In attempting to 
undo the nuts after heating, the threads 
were invariably stripped or the nuts 
were so seized on the studs that they 
had to be sawn through before the 
lids could be removed. The cost of 
replacing damaged studs and nuts 
average £130 a vessel after each heating 
operation. 

Eventually Dampcoat, an anti-cor- 
rosive coating which is also claimed 
to be an effective lubricant, was tried. 
There are six vessels in use and the 
anti-corrosive coating is brushed on 
to the threads of the studs before each 
heating operation. The coating used 
previously is brushed and cleaned off 
before each fresh application. The 
studs protrude 1} in. above the nuts 
and, after heating, the Dampcoat on 
this section is fairly hard but is easily 
removed with a brush. It is stated 
that the coating material inside the 
nut remains in its natural soft and 
tacky state. ‘ 

Xzit (G.B.) Ltd. are the suppliers 
of the anti-corrosive material. 


Sectional condensers 


The new-pattern condenser recently 
introduced by Cannon (CP) Ltd. is 
built up of interchangeable sections 
with domed top and bottom covers. 
No separate water jacket is necessary, 
as water passages are formed in the 
castings. The interchangeable sections 





Condenser built up of interchangeable 
sections. 


can be readily removed or added to 
if a change in process necessitates an 
increase or reduction in the cooling 
surface area. 

The sections are made of cast iron 
lined with hard, grey, acid-resisting 
enamel and are available in 12-in. and 
18-in. diameters. The 12-in.-diam. 
condenser gives a cooling surface area 
of 1? sq. ft. per section and the 18-in.- 
diam. section a cooling surface of 3} 
sq. ft. Where large cooling area 
capacities are required, two sets of 


condenser sections can be mounted in 
parallel connected by T pipes. The 
domed top and bottom covers of the 
condensers are provided with 2-in.- 
bore branches for vapour inlet and 
outlet and tapped 1-in. B.S.P. con- 
nections for water inlet and outlet. 


Chemical pumps 


During the .past eight years Hay- 
ward Tyler & Co. Ltd. have manu- 
factured under American licence a 
wide range of Hayward Tyler-Byron 
Jackson centrifugal process pumps 
which are interchangeable for dimen- 
sions and spare parts with the pumps 
made by their American associates. 
All the pumps are very heavy and 
rugged in construction, and suitable 
for minimum working pressures of 
§00 p.s.i. with standard steel cases and 
covers tested to 750 p.s.i. or higher. 
This means that for light duties, low 
operating pressures and very corrosive 
conditions in chemical processes, the 
pumps would te unduly heavy and 
expensive when made in high-chrome, 
high-nickel alloys. 

To meet demand for a lighter, 
simpler pump, a new range of Byron 
Jackson chemical pumps has been 
designed with the advice and assistance 
of American chemical engineers. The 
following design features are included: 

(1) One range of four basic sizes 
in which cover, shaft and bearing 
assemblies are interchangeable, and 
only impeller and case vary. 

(2) The stuffing box, cover and 
gland drain housing are cast in one 
piece; any gland leakage can thus be 
localised, controlled and piped to drain 
without contaminating the baseplate 
or foundation. 





A new pump for use in the chemical, petroleum and petro-chemical industries, 
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(3) A snap-on synthetic rubber 
gland cover completely protects per- 
sonnel from gland leakage or splashing 
from the rotating shaft of deleterious, 
corrosive or dangerous liquids. 

(4) With the main supporting feet 
under the pump casing the unit is able 
to withstand pipe-strain without dis- 
tortion or misalignment. 

(5) The main casing-cover joint be- 
hind the impeller allows the cover 
assembly, shaft and bearings to be 
removed complete, without disturbing 
the pump case, piping connections or 
baseplate. If a spacer-type coupling 
is used, the complete working parts 
of the pump can be removed for over- 
haul and replacement, without dis- 
turbing the driver or the alignment 
of the set. 

(6) Grease lubrication of the bear- 
ings offers better protection to the 
bearings from the chemical fumes, the 
nipple greasing arrangements provid- 
ing a seal at each bearing cover. 

(7) All pumps have been made suit- 
able at the outset for the fitting of 
mechanical seals suitable for most 
chemical liquids and operating con- 
ditions envisaged. 

(8) Simple adjustment is provided 
on the austenitic stainless-steel shaft 
to set the impeller in relationship to 
the case with correct clearance for the 
liquid to be handled. The open-type 
impeller allows chemical slurries and 
‘tacky’ or fibrous constituents to be 
pumped, and easy readjustment of the 
impeller position can restore efficient 
pumping after abrasive wear of im- 
peller and case. 

The pumps are suitable for delivery 
pressures up to 100 p.s.i. and for 
operating temperatures up to 250°F. 
The impellers are claimed to give a 
good suction performance when hand- 
ling liquids near to boiling conditions. 
A full range of capacities up to 600 
gal./min. and heads up to 230 ft. is 
possible, with speeds up to 2,900 r.p.m. 


Sight glass for steam plant 


In designing a sight glass, primarily 
for the purpose of visually checking 
the discharge behaviour of a steam 
trap, the designer is confronted with 
several problems in deciding the path 
of flow across the viewing space. The 
variety of flow channels and contours 
in different patterns of sight glass is 
the result of attempts by different 
designers to arrange a flow path which 
would meet the known problems 
without giving rise to fresh ones. 

In the latest design of sight glass 
manufactured by Spirax-Sarco Ltd., 
the method of directing flow across 
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the viewing space is unusual in the fact 
that a totally enclosed channel extends 
the greater part of the distance across 
the glassed-in space. 

The principal virtue of the design 
is that, whilst offering a visual check 
on flow, it aims to eliminate the prob- 
lem of glass erosion which is often 
present when a jet of water impinges 
on the underside of the window of a 
sight glass. 

The ‘ ejector ’ effect of the arrange- 
ment makes this new pattern of sight 
glass virtually self-cleaning. 


Lightweight air compressors 


The new DCL range of air compres- 
sors marketed by Broom & Wade Ltd. 
comprises twin-cylinder, air-cooled 
machines having outputs ranging from 
2.§ to 12.§ f.a.d..min. at 100 p.s.i. 
with speeds from 500 to 980 r.p.m. 
They are stated to be suitable for 
pressures up to 150 p.s.i. Whilst in- 
corporating those standard fitments 
inherent to Broomwade air compres- 
sors of this type, the new designs are 
stated to be compact with a marked 
lightness in weight owing to the free 
use of aluminium alloy. 

The cylinders are integral with the 
crankcase and provided with cooling 
fins. The cylinder heads are finned, 
and a vaned-type flywheel further 
assists cooling. Light alloy pistons 
are fitted, each carrying two compres- 
sion rings and one scraper ring. The 
aluminium connecting rods are die 
stamped and provided with removable, 
steel-backed, white-metal-lined big- 
end bearings. The gudgeon pins are 
of hardened steel, ground finished, and 
are fully floating within the limits of 
the retaining circlips. The crankshaft 
is carried in roller bearings at each end. 

Valves of the simple, spring-loaded 
plate type are provided, the delivery 
valve seating on the two smaller 
machines being part of the cylinder 
head, suction valve seatings being 
removable. On the larger machines 
both delivery and suction valve seatings 
are removable. 

For lubrication, an oil ring, at each 
end of the crankshaft, picks up oil from 
the sump and transfers it to a grooved 
recess in the shaft. From here it is 
carried, by centrifugal force, through 
drilled passages to the connecting-rod 
big-end bearing. The oil is thrown 
in a fine mist to the ball bearings, 
pistons, cylinders and gudgeon pins. 

The compressors can be provided 
with unloading equipment to operate 
in conjunction with an automatic air 
governor which ensures light load 
starting. 





Remote valve control 


Remote control for the operation of 
valves to any position from fully open 
to closed, but still leaving the valve 
free for immediate manual operation 
when required, is achieved by the 
Telektron-Hard valve control. The 
system is operated by compressed air 
and, it is stated, remains unaffected 
by changes in surrounding tempera- 
tures and pressures. Units are avail- 
able in standard two- and four-motor 
sets, incorporating either the standard 
or the alternative double-power tandem 
motor. 

The motor set, mounted on an 
adapter bracket, is fitted on to the 
valve body, and the toothwheel is 
fixed on to the valve shaft or spindle. 





Remote control system for valves. 


The handwheel is then fitted above 
the toothwheel for manual operation. 
The air supply is piped to the central 
connection on the control switch via 
the oil mist lubricator. 

When the control switch plunger is 
moved to the ‘ open’ position, air is 
fed to the appropriate motor which 
commences to work in a series of short 
strokes, rotating the toothwheel in the 
desired direction by means of the 
ratchet and teeth. When the control 
switch is replaced to the central ‘ off’ 
position, the air in the line is bled off 
through the control switch, and the 
operating arm returns ‘home’ and 
lifts the ratchet off the toothwheel 
ready for manual or reverse operation. 

These units are supplied by Telek- 
tron (Great Britain) Ltd. The same 
company are also marketing polythene 
tube and fittings for compressed-air 
lines. Tube is supplied in three sizes. 
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Research on Refractories, Carbon, etc. 
MORGAN CRUCIBLE’S CENTRAL RESEARCH DEPARTMENT 


VAGUE thought that research 
/-\ workers inherently have long hair, 
corduroy trousers and a sublime dis- 
regard for the facts of life still lingers 
on in a few dark corners. The truth 
is that good research workers prefer- 
ibly are extra-clear-thinking; have a 
fund of everyday commonsense which 
they are ready to use; that research 
can attract and launch into industry 
men of the highest calibre and good 
all-round personality; and that they 
could be brought together and made 
into a mutually respecting team with 
practical engineers toughened on the 
shop floor. 

These facts seem to and confirma- 
tion at the Central Research Depart- 
ment of the Morgan Crucible Co. Ltd., 
at Battersea, London, which we visited 
recently when the company invited 
the trade and technical press to inspect 
its new research building. The com- 
pany claims that its research unit is 
one of the most up-to-date in the coun- 
try operated by a private company. 

A feature which particularly -im- 
pressed us was the avoidance of 
organising research projects on the 
“small unit’ basis, whereby small 
teams are segregated, working in 
separate cells, and are not adequately 
aware .of the work of others in the 
department. For this reason the com- 
pany have a few large laboratories 
rather than many small ones. Each 
graduate has at least two projects to 
tackle, sometimes quite different from 
each other, and assistants are not 
attached rigidly toa particular graduate 
since they will normally be assisting 
more than one qualified staff member. 

Another noticeable feature was the 
amount of equipment which had been 
developed and constructed by the staff 
themselves and numerous examples of 
their ingenuity appeared on the labora- 
tory benches. 

To appreciate the aim of the labora- 
tories and the type of work carried out 
there, it is necessary to know a little 
about the company itself. Morgan’s 
are essentially piece-part makers, sup- 
plying engineering components to 
other process or engineering industries. 
The company’s manufactures may be 
classified under the following product 
groups: plumbago crucibles; refrac- 
tories; carbon brushes for electrical 
machines; carbon specialities; sin- 
tered metal products; lighting and 
welding carbons; carbon and graphite 





A section of one of Morgan’s laboratories, showing an experimental tunnel kiln. 


paints, greases and lubricants; chemi- 
cal carbon and graphite; radio and 
electronic components; and silicon 
carbide heater rods. 

The trend of the company’s organi- 
sation is towards making each depart- 
ment self-contained as to staff, and 
commonly as regards manufacturing 
and technical equipment also. Co- 
ordination, collaboration and cross- 
fertilisation are achieved in two ways: 
(a) an excellent and practical com- 
mittee system and (6) central advisory 


‘and cross-linking services which in- 


clude accountancy; market research 
and advertising; maintenance, con- 
structional and installation engineering ; 
and central research. 

Elements of this central service 
existed for many years in the shape of 
departmental research, central analy- 
tical laboratories and personal co- 
ordination of technical effort at higher 
staff levels. After the war, the com- 
pany decided to rationalise and streng- 


* then these activities and to set up at 


Battersea a central research depart- 
ment, itself responsible, through a 
general manager, to a director. 

There are three main groups: 
research, engineering and scientific 
services. The activities of these groups 
may be ouilined briefly as follows. 


Research group 


The work of the Research Group 
derives from three main sources: 
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(a) The technical committees of the 
various company manufactur- 
ing groups; 

(6) Research and development con- 
tracts from external bodies 
such as the Ministry of Sup- 
ply; and 

(c) From the Central 
Department itself. 

The first group accounts for about 
55° of the available effort, the second 
about 20°,, and the last about 10°; 
the remaining 15°, is utilised in day- 
to-day consultative services and ‘ad 
hoc’ assistance to the various company 
development departments. 

The research projects undertaken 
cover a wide range of subjects and 
qualified staff are required to have a 
broad catholic approach to their par- 
ticular science, although there is ample 
encouragement to make the best of 
individual enthusiasms. 

Liaison with the technical commit- 
tees of the manufacturing groups is 
assured by representation of the Cen- 
tral Research Department on each 
committee and by the worker respon- 
sible for a project being able to report 
personally to the same committee. 

Chemistry section. The work is 
mainly inorganic or physical chemistry 
and typical problems include research 
into the properties of silicon carbide, 
particularly reactions with gases; in- 
vestigations into the reactions which 
occur between the various constituents 
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of graphite crucibles during works 
heat treatments; and research into the 
oxidation of carbon and graphite. In 
other fields some studies on the rheo- 
logy of clays, and of synthetic resins 
used in certain chemically resistant 
cements, have been or are being studied. 

The high-temperature chemistry sec- 
tion is mainly concerned with chemical 
and metallurgical reactions and pro- 
cesses occurring above about 1,500°C. 
This temperature range is of great 
importance to the carbon and refrac- 
tory sections of the company, and the 
dearth of information in this field 
amply justifies a separate section. 
Problems include investigations into 
metal-ceramic bodies for high-tem- 
perature engineering applications, and 
work on the wetting properties of 
metals. Research and development 
into refractory turbine blades is also 
being carried out. 

The physics section has been largely 
responsible for developing special tests 
and test rigs for determining high- 
temperature properties of refractories, 
metal-ceramics and carbon. Modern 
methods of particle-size analysis are 
employed in the studies of powdered 
materials. Problems of measurement 
of very high temperatures and of 
determination of reliable heat-transfer 
data for graphite heat exchangers are 
also being tackled. 

The mathematics section is doing 
valuable work in the design of con- 
trolled works experiments, and in 
statistical analysis of technical pro- 
duction data. The section has also 
given assistance to technical sales 
departments in providing simple work- 
ing analogues for ‘ putting over ’ tech- 
nical points otherwise difficult to 
express. The analysis of experimental 
work helps progress in other sections. 

Bench pilot-plant section. Where 
research seems likely to lead to the 
development or production of quite 
new materials or processes, the bench 
pilot-plant section provides a useful 
intermediate step in putting into prac- 
tice the ideas of the other research 
sections and in enabling a more 
accurate economic assessment of a new 
process or product to be made. This 
section has developed a process for 
producing a special refractory article 
for use as a catalyst support. Improved 
methods of kilning carbon products 
are constantly under review. 


Engineering group 
The methods engineering section has 
three main functions: 
(a) To satisfy the demands of the 
C.R.D. for all kinds of mech- 
anical and electrical devices. 





(6) To investigate any production 
problem arising in any of 
the company’s manufacturing 
groups. 

(c) To keep abreast of and be 
prepared to advise on the 
latest production engineering 
techniques. 

The workshop is well equipped with 
lathes, millers, shapers, grinders, weld- 
ing plant and sheet-metal-working tools. 

Instrument section. Instruments, 
particularly those for measuring and 
recording temperature, are of excep- 
tional importance to this company. 
Temperature control is the most im- 
portant feature of all its various 
production processes. 

The section is in three divisions: 

(a) Instrument repairing and ser- 
vicing (ammeters, volt meters, 
etc.). 

(6) Pyrometry, which covers instal- 
lation and servicing of all 
temperature measurement in- 
struments and the running of 
special tests when required. 
The pyrometry service is run 
on a ‘ territorial’ basis. Each 
engineer has a given ‘ terri- 
tory ’ and he is responsible for 
the instruments in that area. 
Checks are taken at fixed in- 
tervals and recorded on a 
card, one card for each in- 
strument. 

(c) Electronics, including . design, 
making and_ servicing of all 
types of electronic equipment. 
This is a field which is being 
intensively explored and more 
uses are constantly being 
found for this revolutionary 
technique. 

There is a well-equipped standards 
room which includes such equipment 
as bridges, standard lamps and a dead- 
weight tester for pressure gauge 
checking. 

Experimental kilns. The section is 
staffed by practical experienced kiln 
burners working under the adminis- 
trative control of the Engineering 
Group, but under the direct technical 


control of section leaders in the 
Research Group. 

This section has the following 
functions: 


(a) Testing refractories under actual 
service conditions as distinct 
from conditions as simulated 
on a laboratory bench. 

(6) Evolving new designs of kilns. 

(c) Carrying out production trials 
on new kiln processes or on 
ware requiring new firing 
techniques to improve their 


quality. 


Scientific services group 

The work of the analytical chemistry 
laboratory falls into three main; parts: 

(a) Routine or semi-routine analyses 
as an aid to process control. 

(6) Non-routine investigations on 
samples from all sources. 

(c) Development of new methods 
and the investigation of new 
analytical techniques. 

The physical analysis laboratory is 
concerned with the examination of 
materials and products by physical 
methods, the main methods in general 
use being microscopy, spectrography 
and x-ray diffraction. Other methods 
of less general application such as 
differential thermal analysis are also 
used. 

Finally, there is the information sec- 
tion, which collects, stores, records 
and disseminates technical and scien- 
tific information from all sources. The 
technical library forms part of the 
section. The world’s technical press is 
scrutinised each month and selected 
journals are circulated throughout the 
company. New information on any 
relevant subject is quickly brought to 
the notice of research workers directly 
interested. 

The section also deals with the 
company’s patent business, advising 
on the patentability of new inventions, 
preparing specifications and steering 
applications on their course through 
the Patent Office. 





Steel compression pipe fittings 

(B.S. 2051, Part 3: 1954, 3s. 6d.). 
A new British Standard covers steel 
compression fittings for use with pipes 
made of steel and other suitable 
materials for a wide range of engineer- 
ing purposes. It applies to two ranges 
of fittings, namely: (i) for use with 
pipes having fractional outside dia- 
meters, } in. to 1} in. inclusive; (ii) for 
use with pipes designated by their 
nominal bores, | in. to I in. inclusive. 
This standard does not attempt the 
complete dimensional standardisation 
of these fittings, since the variety in 
the designs and methods of production 
already established by the various 
manufacturers make any such attempt 
impracticable. It does, however, lay 
down such dimensions and require- 
ments as are essential to ensure sai:s- 
factory installation and performance. 

The standard includes a number 
of general requirements relating to 
materials, design, construction and 
workmanship; it specifies a hydraulic 
test and a test for porosity and also 
gives temperature and pressure ratings 
for these fittings. 
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Chemical Engineering Invention 
RECENT BRITISH PATENT CLAIMS 


Chlorine dioxide production 


In producing chlorine dioxide by 
reacting nitrogen dioxide with a solid, 
soluble chlorate, e.g. of an alkali or 
alkaline earth metal such as sodium, 
potassium, lithium, or calcium, in 
livided form in the presence of mois- 
ure, the chlorate particles are dis- 
curbed, e.g. by continuous agitation, 
during the reaction. The chlorate may 
contain, say, less than 10°, of an inert 
solid, e.g. metal silicates such as diato- 
maceous earth, clay, or pumice, or 
refractory oxides such as silica. 

The nitrogen dioxide should be 
mixed with a diluent gas, e.g. air, 
nitrogen, carbon dioxide or oxygen, 
constituting at least, say, 90°,, of the 
mixture and should contain moisture 
to a relative humidity of at least 30°, 
of the diluent gas at 25°C. or, alter- 
natively, the nitrogen dioxide-diluent 
mixture may be produced by passing 
air through an electric arc. 


FIG.1. 
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The tower 10, which is divided into 


reservoir and reaction sections 34, 35, ° 


by perforated partition 32, is com- 
pletely filled, including lower part 40 
down to base partition 49, with 
chlorate which is agitated and fed 
slowly downwards by stirring rods 
20, 21, carried on motor-driven shaft 
18. The nitrogen dioxide-containing 
gas is fed into the reaction section at 
46 and chlorine dioxide-containing gas 
is withdrawn at 47 for co-current 
treatment and vice versa for counter 


current. The reaction temperature 
is, Say, 25 to 30°C. The spent chlorate 
is removed by feed screw 54 to recep- 
tacle 56. — 675,542, Novadel-Agene 
Corp. 


Spray evaporators 


In the spray-evaporation of an in- 
fusion or extract of senna, the liquid 
is fed from a tank 2 on to a spray- 


FIG.I. | 








producing rotating disc 6. Air pre- 
heated at 18 passes through a duct 16 
and enters the evaporator 12 through 
an opening 20. Most of the resulting 
dry powder settles on the bottom of 
the evaporator and is pushed by rotat- 
ing scrapers 22 into a trough 26. The 
air leaves the chamber through a duct 
28 and is freed from the remaining 
suspended solids by a cyclone 30. The 
cyclone may be replaced by a number 
of fabric filter bags; or both filter bags 
and the cyclone may be used in series. 
—677,576, M. Coplans. 


Separating metal chlorides 


Gases produced by the chlorination 
of oxidic ores in the presence of a 
reducing agent at high temperature, 
and containing volatile chlorides, 
hydrogen chloride and oxides of carbon 
are cooled to a temperature somewhat 
above the dew point of the normally 
liquid chlorides. The condensed solid 
chlorides are removed, and the liquid 
chlorides are therefrom condensed in 
cooling stages of decreasing tempera- 
tures, the temperatures being so 
adjusted that normally solid chlorides 
condensing with the liquid chlorides 
are held in solution. They are pre- 
cipitated in a separate operation by 
cooling the solutions. 

Normally liquid chlorides are those 
of titanium, tin and silicon. Normally 
solid chlorides are those of iron, 
aluminium, zirconium, chromium, tan- 
talum, niobium and thorium. 

Gases obtained by the chlorination 
of titanium ores at, say, 800°C. may 
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thus be cooled to 120 to 150°C. to pre- 
cipitate iron and zirconium chlorides, 
and titanium tetrachloride then con- 
densed successively at down to 40°C., 
at down to 10°C., and at -20 to -30°C. 
Volatile chlorides still present in the 
gases may be removed by solid adsor- 
bent, e.g. active carbon, alumina or 
silica gel, and recovered by heating 
the adsorbent at 300 to 600°C. at 
normal or reduced pressure, or in an 
inert gas, e.g. the chlorination gas 
freed from chlorides. 

Hydrogen chloride is recovered from 
the residual gas by washing with water, 
or hydrochloric acid and water in a 
multi-stage process. The residual car- 
bon monoxide-containing gas may be 
used as a fuel or, after drying, as an 
auxiliary gas in the process of Speci- 
fication 661,685. 

Two forms of apparatus are in- 
dicated, one in which the liquid 
chlorides are condensed in tubular 
coolers with indirect cooling, the other 
in which cooling is effected by sprays 
of cooled chloride, especially the cooled 
condensate passed countercurrently to 
the flow of the gases.—675,038, 
Saurefabrik Schweizerhall. 


Homogenising apparatus 


Apparatus for homogenising emul- 
sions and other liquid or semi-solid 
materials comprises two or more 
spring-loaded homogenising valves 
through which the material from a 
common high-pressure duct is passed 
simultaneously. In the multi-stage 
type of homogeniser, each stage may 






































comprise two or more valves in parallel. 
Two or more valves in parallel may 
also be connected with further valves 
in series. As shown, liquid from a 
common high-pressure duct I is passed 
through branches 2, 3, to valves 4, 5, 
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provided with spring-loaded plates 8, 
the liquid being forced between the 
sets of interfitting ribs 7 into annular 
chambers ro and discharged at 11.— 
658,920, A. Fensen (trading as Fensen 
& Andersen, Mejerimaskinfabrik). 


Azeotropic distillation 


Mixtures containing alcohols, other 
than methanol, and at least 5°, by 
weight of olefines and/or paraffins, e.g. 
the products of an ‘ Oxo synthesis,’ 
are wholly or partly freed from the 
olefines and/or paraffins by submitting 
the mixture to distillation in a frac- 
tionating apparatus in the presence 
of methanol, whereby substantial 
amounts of the olefines and/or paraf- 
fins are removed as azeotropes with 
methanol. 

In an example, methanol (1 part by 
weight) was added to a mixture (4 
parts) containing iso-octane (13°,,), 


butanols (35%) and nonanol (43°), 
obtained by hydrogenation of the pro- 
duct resulting from the carbonylation 
of a mixture of propene and di- 
isobutene, and the mixture thus 
charged with methanol was frac- 
tionated at a reflux ratio of 10:1 in 
a still having an efficiency of 10 theo- 
retical plates. The methanol-hydro- 
carbon azeotrope and excess methanol 
came over while the temperature at 
the head of the column was 56 to 70°C., 
then followed the butanols at 100 to 
120°C., and finally nonanol at 185 to 
200°C. The hydrocarbons were 
separated as an upper layer from the 
56 to 70°C. fraction by adding water 
to it. 

In another example, the separation 
of di-isobutene and iso-octane from 
n-propanol and nonanol is described. 
—678,166, P. G. Harvey and Imperial 
Chemical Industries Ltd. 





New Industrial Uses of Radioactive Isotopes 


HE Second Radioisotope Con- 

ference organised by the Atomic 
Energy Research, Harwell, was held 
in July 1954. Its object was to discuss 
the latest experimental uses of isotopes 
and new techniques in their applica- 
tion to medicine, biology, agriculture, 
chemistry and physics, as well as to 
engineering and other industries. In 
all, 70 papers were read, which, 
together with the ensuing discussions, 
are now published in two volumes.* 
The first volume covers the applica- 
tion of radioisotopes to medicine, 
agriculture and the biological sciences ; 
the second volume is concerned with 
the physical sciences and industrial 
applications. It is the second and 
smaller volume, therefore, that will be 
of most interest to readers of this 
journal. 

Volume 2 covers the last 24 papers 
of the conference, these being con- 
cerned with chemistry, metallurgy, 
physics and industrial applications. 
In one paper, J. L7 Putman, S. Jeffer- 
son and J. F. Cameron describe a gauge 
which was developed for use in 
measuring the tube wall thickness in 
an oil refinery, and which is stated to 
have advantages over other thickness 
gauges which measure the proportion 
of y-rays scattered back by the 
material. In the instrument described, 
the y-ray scource is close to the sheet 


* Radioisotope Conference, 1954. Edited by 
J. E. Johnston, R. A. Faires and R. J. Millett. 
Butterworths Scientific Publications. Vol. 
1: Pp. xii + 418, including index; Vol. 2: 
Pp. xii + 223, including index. Illustrated. 
65s. and 45s. respectively or 1003. together. 
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to be measured, which ensures good 
localisation. Selection of the back- 
scattered radiations by virtue of their 
energy change on Compton scattering 
enables the detector to reject direct 
radiations from the source, avoids the 
necessity for screening and allows the 
detector to be used close to the source, 
which may now have a much lower 
activity. 

Also in this volume is a paper by 
C. Bokhoven on the application of 
radioactive tracers to the study of 
poisoning phenomena on solid cata- 
lysts. Following this, W. J. Arrol et ai. 
discuss the preparation and possible 
industrial uses of krypton-85 and 
tritium. P. Albert et al. describe the 
use of radioisotopes for the study of 
the purification of metals by the 
method of zone melting. Another 
interesting paper in this volume is that 
by A. W. Fletcher and E. J. Gibson. 
There are now many examples of the 
way in which the use of radioisotopes 
as tracers can help towards the solution 
of industrial chemical problems, and 
provide an insight into the reactions 
involved in chemical processes. These 
two workers present the results so far 
obtained in two investigations in pro- 
gress at the Fuel Research Station, one 
using sulphur-35 and the other carbon- 
14. The work with carbon-14 is con- 
nected with investigations into the 
mechanism of the Fischer-Tropsch 
process; that with sulphur-35 springs 
from investigations into the formation 
of alkali-bonded deposits on the exter- 
nal heating surfaces of coal-fired and 
oil-fired watertube boilers. 


Recent Publications 


Grinding mill. Leaflet No. 71a, 
issued by the Moritz Chemical En- 
gineering Co. Ltd. (8 pp., illustrated), 
features the B.G. grinding mill, which 
is of the roller type and is stated to 
be silent in operation. Materials are 
crushed by a combination of pressure 
and friction. A complete installation 
comprises the mill itself; a feeder for 
the products to be ground; a selector 
for classification of the ground pro- 
duction; a cyclone for separating the 
fines; a fan for circulating the air used 
in conveying and separating the pro- 
ducts, with its motor; a second cyclone 
for separating the extra-fines from the 
excess air, the whole system being 
maintained under vacuum; and sundry 
pipework. The makers state that the 
B.G. grinding mill can be used for 
the fine grinding of all kinds of 
materials, inorganic or organic. Capa- 
cities range from 2 to 25 tons hr. 

Salt from glycerine separation in 
the soap manufacturing industry has 
always presented a problem owing to 
the labour requirements of the pro- 
cess, and also to the glycerine losses 
from plant. Sharples Centrifuges Ltd. 
have recently issued a report (No. 
2254), which gives details of this pro- 
cess and the application of the Super- 
D-Hydrator (an automatic self-dis- 
charging centrifuge) to it, It is 
claimed that not only is the labour 
of the operation completely eliminated, 
but in addition, greatly reduced gly- 
cerine losses are obtained with lower 
wash rates. In consequence, the 
evaporator load and fuel consumption 
of the plant is correspondingly reduced. 
The report includes a typical flow- 
sheet of the salt manufacturing section 
of the soap plant, as well as details of 
the operating characteristics of the 
Super-D-Hydrator on this application. 

Granulator. Publication No. 1504 
issued by British Jeffrey-Diamond Ltd. 
describes and illustrates a swing 
hammer granulator for reducing hard 
materials, such as gravel, to small 
products. For example, it is stated, 
it will reduce 25 to 30 tons hr. of hard 
river gravel, feed being up to 7 in. 
in size, giving a product { in. and 
below. With 50-h.p. drive, the speed 
range is from 300 to 2,200 r.p.m. 

Surface-active agents. A leaflet 
from Croda Ltd. gives information 
about the Cithrol polyglycol esters, 
a range of non-ionic surface-active 
agents. Applications include technical 
emulsions, paper-making compounds, 
wetting agents, essential oils, cutting 
oils, detergents and many other 
products. 
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World News 





GREAT BRITAIN 


1.C.I. to extend higher alcohols 
plant 

I.C.I. have decided to expand their 
plant at Billingham, County Durham, 
for the manufacture of higher alcohols 
by the carbonylation process. The 
Billingham plant is the only one 
operating this process in the U.K. 
When the extensions are completed, 
it will be the largest in the world, 
with a potential capacity of 40,000 
tons p.a. of products, valued at more 
than £5 million. 

The carbonylation process converts 
olefines from oil cracking into alcohols 
by reaction at high pressure with car- 
bon monoxide and hydrogen. Among 
the alcohols made on this plant are 
‘Alphanol’ 79 and nonanol. These 
are the basis of plasticisers used 
throughout the plastics industry with 


PVC and similar materials. The pro- . 


cess also yields butanol and _ iso- 
butanol, which are used as solvents, 
principally in paint manufacture. 
Consumption of these products 
exceeds home production, and the 
extensions will make unnecessary the 
importation of large quantities, or of 
substitutes, from Germany and the 
U.S.A. I.C.I. plan to export a sub- 
stantial proportion of the output. 
Among the olefines processed is 
propylene gas, derived from the oil- 
cracking plant at Wilton, in north 
Yorkshire, which is also being ex- 
tended. This gas is piped under the 
River Tees from Wilton to Billingham. 


New company to supply 
distillation packings 

The business formerly carried on by 
F. Weinreb & Co. Ltd. has now been 
taken over by a new company, Weinreb 
& Randall Ltd., at the same London 
address and, while continuing to sup- 
ply Raschig rings, berl saddles and 
other packings for distillation and 
similar processes, is extending the 
range to include Pall rings and other 


new designs not previously available 


in this country. 

The new company is controlled by 
Mr. D. G. Randall, a chemical engineer 
of wide experience, specialising in 
distillation. Mr. F. Weinreb is 
consultant to the company. 


British plastics export record 

As we go to press the British plastics 
industry is already assured of a record 
export year in 1954 for plastics 
materials. Exports for the first ten 


months of the year amounted to nearly 
£174 million, which is already nearly 
£1 million more than the value (over 
£164. million) for the whole of last 
year, when exports reached their 
previous highest level. 

The material exports include such 
items as moulding powders, resins, 
sheet, tube, rod and foil, but exclude 
manufactured articles and parts. 


Cortisone by new process 

An entirely new synthetic process 
for making cortisone was referred to 
in the annual review of the chairman 
of Glaxo Laboratories Ltd. The 
company will shortly make available 
cortisone manufactured by this pro- 
cess, which involves no payment in 
any foreign currency for raw materials 
or other services. 


Weaste refinery extension 

Head Wrightson Processes Ltd. an- 
nounce that the extension to the 
Weaste refinery of Berry Wiggins & 
Co. Ltd. has been completed. 

The original refinery installation, 
which has since been extended to meet 
the increased demand for the com- 
pany’s products, was built in the early 
1930s complete with adequate tankage 
connected with pipelines to the jetty 
on the Manchester Ship Canal at 
which the ocean-going tankers bring- 
ing the crude oil could discharge and 
coastal and other smaller craft load 
the refined oils. 

The new extension steps up the 
capacity of the plant by 500 bbl. day, 
and it was necessary to rearrange the 
layout of the original installation before 
provision could be made for the new 
units, due to the difficult nature of the 
ground and the restricted space avail- 
able. 

The reduction of refinery costs 
being a matter of great importance 
under present-day conditions, a num- 
ber of the old units were re-designed 
and used for the new extension pro- 
gramme, thus saving considerably on 
capital outlay and raising the overall 
efficiency of the plant. 


Food processing and 
packaging machinery 

Varley Pumps & Engineerirg Ltd., 
the English subsidiary of the Food 
Machinery & Chemical Corp., of San 
Jose, Califorma, announce that they 
have recently acquired the business of 
Charles E. Douglas & Co. Ltd., of 
London. This company has been for 
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many years the British agent of the 
parent corporation handling their food 
processing and packaging machinery 
business here. 

Charles E. Douglas will continue 
as the selling organisation for these 
products and the managing director, 
Mr. T. A. S. Johnson, has been 
appointed to the Varley board. Mr. 
J. H. Bentley, managing director of 
Varley Pumps, has been appointed 
chairman of Charles E. Douglas and 
Mr. Wm. DeBack (a director of Varley 
Pumps and a vice-president of the 
F.M.C.C.) has been appointed to the 
board. 


New Balfour Lecoq offices 

Balfour Lecog Ltd. have transferred 
their offices from Leven, Fife, to 
Leeds in order to be closer to the main 
fields of their activities in the coking 
and chemical engineering industries. 
The new address of the company is 
57 The Headrow, Leeds 1 (telephone: 
Leeds 2-8461). 

Although the company are now 
based on Leeds, they are still in close 
contact with Henry Balfour & Co. 
Ltd., of Leven, who are with Les 
Fours Lecog S.A., of Brussels, joint 
owners of Balfour Lecog Ltd. 


Flexibox increase productive 
capacity 

Flexibox Ltd., of Manchester, are 
forming an associated company in 
France. This follows the announce- 
ment made earlier this year of the 
setting up of an associated company 
in Germany. The new French 
company, Flexibox s.a.r.l., will be 
responsible for handling the sales and 
service of Flexibox mechanical seals 
throughout Continental France, Al- 
geria, the French Mandate of Morocco 
and the International Territory of Tan- 
gier. Offices and works will be situated 
at 40 Avenue de Verdun, Croissy-sur- 
Seine, where operations will commence 
in the very near future. At the 
moment, certain seal parts for the 
French market are manufactured at 
Manchester, but ultimately all com- 
ponents will be produced in France. 
In Germany, partial manufacture of 
Flexibox products is already in full 
swing and facilities are being rapidly 
extended with a view to complete 
manufacture in Germany as soon as 
possible. 

The home factory at Trafford Park, 
Manchester, has also been consider- 
ably expanded in recent months. 
Total floor area of the works has now 
been increased by 50°,, over that in 
use last year. Additional machinery 
has been installed to increase manu- 
facturing capacity and the research 
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and development department has 
transferred its equipment to a section 
of the new building. 

The construction of a new office 
block is planned for the near future. 


Examination courses in plant 
engineering 

A scheme of examinations in plant 
engineering has been drawn up by the 
City and Guilds of London Institute’s 
advisory committee. The scheme is 
intended to meet the needs of those 
engaged in the selection, installation, 
maintenance, or control of fixed or 
mobile plant throughout industry. 

Examination courses, approved by 
the Incorporated Plant Engineers as 
meeting the examination requirements 
for their Associate Membership, are 
designed to follow the successful com- 
pletion of an Ordinary National Certi- 
ficate course in mechanical or electrical 
engineering. 


1L.C.I. buy Government fertiliser 
factory 

Imperial Chemical Industries Ltd. 
are purchasing from the Board of 
Trade the factory at Prudhoe-on-Tyne 
which hitherto I.C.I. have operated as 
agents for H.M. Government. It is 
not intended that there shall be any 
change in the production of fertiliser 
in the factory following the change of 
ownership. 

The Prudhoe factory, situated on 
the Tyne, 12 miles west of Newcastle- 
on-Tyne, occupies an area of about 
200 acres and employs 750 staff and 
work-people. It was started up in 
1942, having been designed for H.M. 
Government by the Billingham Divi- 
sion of I.C.I. to make sulphate of 
ammonia fertiliser. The manufactur- 
ing process is similar to that operated 
in the company’s Billingham factory, 
the first stage being the synthesis of 
ammonia, which is then reacted with 
anhydrite (mineral calcium sulphate). 


New Honeywell-Brown office 

Honeywell-Brown Ltd. have opened 
an area office in Middlesbrough. 
Under the supervision of Mr. T. 
Halstead, the activities of the new 
office will be co-ordinated with those 
of the branch office in Sheffield. 

The new office, the seventh to be 
established in Great Britain, is situated 
at 119/121 Albert Road, Middles- 
brough. 

TURKEY 
Sulphur 

The Keciborlu sulphur plant has 
been extended. In the first half of 
1954 it produced 134,263 bags of 
agricultural sulphur and 5,920 bags of 
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* PERSONAL PARAGRAPHS x 


%* Major A. G. Saunders has been 
elected president of the British Tar 
Confederation for the year 1954-55. 
Other appointments include: Mr. 
L. W. Blundell, honorary treasurer; 
Mr. S. Robinson, chairman of the 
executive board; Mr. R. H. E. 
Thomas, C.B.E., and Mr. Henry F. 
H. Jones, M.B.E., vice-chairmen of 
the executive board. The executive 
board consists of ten representatives 
nominated by each of the Association 
of Tar Distillers, the British Coking 
Industry Association and the Gas 
Council, and one representative no- 
minated by the Low Temperature 
Coal Distillers’ Association of Great 
Britain Ltd. 


* Mr. S. A. H. Robinson is to be in 
charge of a new branch office of Messrs. 
John Thompson Ltd. in Newcastle. 


% Mr. A. J. Brunker relinquishes 
his position as general export manager 
of E. K. Cole Ltd. to become chief 
engineer of the company; Mr. W. M. 
York, who as an executive director 
already controls Ekco publicity and 
the Heating Division of the company, 
will, in addition, now direct the E. K. 
Cole export activities covering radio, 
television, plastics and cine equipment. 


* Mr. D. I. Baddeley has been 
appointed manager of Orobis Ltd. He 
was formerly assistant chief chemist 
in the lubricating oil department of 
the Anglo-Iranian Oil Co. Ltd. Orobis 
Ltd. is a company jointly owned by 


the Distillers Co. Ltd. and the Oronite 
Chemical Co., of San Francisco, 
U.S.A., to manufacture in the U.K. 
and market Oronite lube oil additives. 


%* Dr. Alan J. Hayter has recently 
taken up an appointment with Sharples 
Process Engineers Ltd. Prior to this 
he was head of Head, Wrightson Pro- 
cesses’ projects initiation department. 
Sharples Process Engineers recently 
have moved their London office to 
new premises at Brookfield House, 62 
Brook Street, W.1. 


% Newton, Chambers & Co. an- 
nounces that Sir Samuel Roberts, 
chairman of the company and of N. C. 
Thorncliffe Collieries, has tendered 
his resignation from the boards of 
both companies. Mr. Peter G. 
Roberts, M.P., has been appointed 
chairman of Newton, Chambers as 
from January I. 


%* Dr. Maurice Cook, joint manag- 
ing director of the Metals Division of 
Imperial Chemical Industries, has 
been elected chairman of the British 
Non-Ferrous Metals Research Associa- 
tion as from January I, in succession 
to the Hon. R. M. Preston, who 
retires from office. Dr. Cook is a 
past president of the Institution of 
Metallurgists and senior vice-president 
and president-elect of the Institute of 
Metals. He has been active in the 
affairs of the Research Association for 
many years and has been chairman of 
the research board since 1950. 





industrial sulphur, a total of 4,115 
tons. Ore reserves are 600,000 tons. 


SWEDEN 


Nickel steel output held up 

A shortage of nickel is at present 
impeding output of acid-resisting and 
stainless-steel plate, the domestic de- 
mand for which has increased con- 
siderably recently owing partly to in- 
creased building activities. Many of 
the larger producers have already sold 
all their estimated output for the first 
part of 1955 and importers are not 
optimistic of being able to obtain sup- 
plies from abroad at prices within the 
level allowed by the price control 
authorities. 


Increased chemical pulp 
production 

The total production of chemical 
pulp in Sweden in 1954 is expected to 
be about 300,000 tons greater than 
that of 1953 (23 million tons), partly 
because of the heavy demand for paper 


and pulp both at home and abroad, 
and partly because several important 
mills have adopted the continuous- 
shift system. ‘The output of mech- 
anical pulp is expected to be higher 
than in any previous post-war year, 
exceeding even the 778,000 tons 
manufactured in 1951. 


SOUTH AFRICA 


New ‘ Sasol’ developments 

One of six units for extracting oxy- 
gen from the air, a preliminary step in 
converting coal into petrol and impor- 
tant by-products, emerged successfully 
from a test at Sasolburg recently. 
When all six units are in full swing, 
1,800 tons/day of oxygen will be pro- 
duced. This is claimed as the world’s 
biggest production from a single plant. 
Production of petrol in commercial 
quantities is not expected before 
March at the earliest, as many other 
intricate plant processes remain to be 
tested. (See also page 2.) 

The next step is the testing of the 
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gas generating plant, which is the key 
to converting coal into petrol and 
innumerable chemical by-products. 
There are nine Lurgi gas generators 
in which the oxygen and steam under 
high pressure are fed over heated coal, 
producing carbon monoxide and 
hydrogen. This gas—125,000 cu.m./ 
hr. of it when the generators are in 
full production—is then led into two 
synthesis plants for conversion into 
hydrocarbons. The American Kellogg 
synthesis plant is to produce from these 
hydrocarbons two-thirds of Sasol’s 
55 million gal. of petrol a year, besides 
certain by-products. 

The German Lurgi plant, with a 
smaller petrol production capacity, is 
to provide a wider range of chemical 
by-products. Apart from petrol, the 
plant is designed to produce 4 million 
gal. p.a. of ethyl alcohol, 9,000 tons 
of ammonia, 2 million tons of low- 
temperature tar, 4} million gal. of 
diesel and 1 million gal. of fuel oil. 
About 14,000 tons of paraffin waxes 
of various types will also be produced, 
as well as 3 million gal. of propyl and 
butyl alcohols, and quantities of ben- 
zol, xylol, toluol, creosote, liquefied 
petroleum gas, and other complex 
by-products. 


Uranium plants’ progress 

Rapid progress has been made by 
the South African gold-mining indus- 
try in the erection of plants for the 
extraction of uranium. Out of 14 
plants planned to serve 23 companies, 
six were.in production at June 30 last. 
Two more companies have recently 
been added to the list of scheduled 
producers, according to the annual 
review of the chairman of the Con- 
solidated Gold Fields of South Africa. 


Oil blending 

At a private function held in Durban 
recently the Minister of Economic 
Affairs drew attention to one of the 
Union’s latest industrial undertakings 
—the blending of lubricating oils for 
use locally and for export to other 
African territories. 

Successful operations in this field 
so far have resulted in a saving of 
foreign exchange to the extent of some 
£360,000 in a period of six months. 
An additional advantage accrued from 
the use by the new industry of locally 
manufactured oil drums, which cost 
roughly half the price of those imported 
from the United States. 

Exports have also been possible, in 
spite of the fact that the blending pro- 
cess is at present carried out by what 
is really only a pilot plant. Between 
January and May 1954 some 250,000 
gal. of blended oil left the country, 





The Leonard Hill 
Technical Group—January 


Articles appearing in some of our 
associate journals this month include: 


Atomics—Gamma-Radiography in 
Oil Storage Installations, 2; Radio- 
active Waste Products in Food Steri- 
lisation Studies; Nuclear Power 
Production and Utilisation, 2. 


Corrosion Technology—Cor- 
rosion of Tinplate by Food Packed in 
Cans, 1; Determination of Plating 
Ouality; Design Against Corrosion; 
Cathodic Protection of Underground 
Structures. 


Manufacturing Chemist—The 
Separation of Volatile Materials by 
Gas-liquid Chromatography ; Spectro- 
photometric Determination of Thio- 
glycollic Acid; Organic Synthesis in 
Perfumery, 1; Progress Reports on 
Cosmetics and Toilet Preparation, 
Antibiotics and Fertilisers. 


Food Manufacture—The Milling 
Industry in 1954; pH Measurements 
in the Food Manufacturing Indus- 
tries; Cod—The Beef of the Sea; 
Chocolate Manufacture in Switzer- 
land. 


Fibres—Recent Developments in 
Co-polymers; The Dyeing of ‘ Tery- 
‘lene ’ Polyester Fibre; Transforming 
Cotton into New Textile Products 
Through Chemistry; Fibrous Mine- 
rals, 1: Asbestos; Bonded Fibre 
Fabric; Formaldehyde—The Multi- 
Purpose Textile Finishing Agent; 
Fibre Data Sheet. 

Petroleum—Instrumentation and 
Automatic Control in Oil Refineries, 
1; Corrosion in the Petroleum Indus- 
try, 3; Synthetic Detergents from 
Petroleum Sources; Fawley—The 
First Three Years. 

Paint Manufacture—Study of 
Thixotropy; Titanium Pigments; 
Economics of the Paint Industry; 
Paint and Package Production at a 
Factory; Ink Misting. 

World Crops—Review of World 
Agricultural Progress, 1953-54; Pos- 

. sibility of Increasing World Food 
Supplies, 2; Development of Spray- 
ing Machinery, 3; Fish Cultivation in 
Rice Fields; British Weed Control 
Conference. 

Building Materials Digest—Sys- 
tem of Light Steel Frame Construc- 
tion; Renfrew Airport Terminal 
Buildings. 

Muck Shifter—Reclamation of 
Land in the Fens; Multi-Purpose 
Oil Engines. 

Dairy Engineering—Cheeses of 
Great Britain, 7: Farmhouse Ched- 
dar; An Essential Guide for the 

* Dairyman; Automatic Crating and 
Decrating; A Review of Floor Con- 
struction with Special Reference to 
Dairy Floors. 











the chief countries of destination being 
the Rhodesias and Portuguese East 
Africa. The apparent success of the 
venture may, incidentally, be measured 
by the fact that the oil company con- 
cerned in the experiment was said by 
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Mr. Louw to have decided on the 
establishment of a new plant for oil 
blending at a cost of £700,000. Part 
of this outlay will, it is understood, be 
devoted to the manufacture of greases. 


HUNGARY 


Thyroxin development 

Hungarian research chemists have 
successfully synthesised thyroxin, 
which previously had to be imported 
at a cost of around £20,000/Ib. 

The first 5 g. have been produced 
after a year’s work and now prepara- 
tions are being made for large-scale 
manufacture. 


GERMANY 


Lubricant manufacture increased 

With the recent commissioning of 
a furfural extraction unit at the 
Schindler refinery in Hamburg, the 
production of BP lubricating oils on 
the Continent will be considerably 
increased. This refinery’s production 
of motor and industrial lubricating 
oils before the new unit came into 
operation amounted to about 25,000 
tons p.a., but now an output of 45,000 
tons is possible. 


Chemical engineering congress 

The first major congress’ of the 
European Federation for Chemical 
Engineering is scheduled to take place 
at Frankfurt-am-Main in conjunction 
with the 11th Achema congress and 
exhibition in May 1955. Twenty 
leading scientists and technical experts 
from 12 countries have been invited 
to hold full-scale lectures, and another 
60 lectures will be held on more 
specific subjects. It is expected that 
some 7,500 persons from all over the 
world will take part in the congress. 

The European Federation for 
Chemical Engineering was founded in 
June 1953 on the occasion of the 26th 
‘Congres International de Chimie 
Industriel’ in Paris. The Federation, 
which now comprises 23 scientific 
technical associations in 12 European 
countries, aims at the further develop- 
ment of chemical and process engineer- 
ing in science and technology, through 
the organisation of congresses, visits, 
exchange of experience and literature, 
etc. 

BRAZIL 

PVC production 

A polyvinylchloride plant, with an 
initial capacity of 500,000 1b./month, 
has been completed in Sao Paulo for 
Geon do Brasil Ltda. with Brazilian 
capital and United States technical 
supervision. This company state their 
intention is eventually to expand pro- 
duction to 1 million Ib./month. 
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ISRAEL 


Industrial developments 

Work has begun on the construction 
of a new chlorine factory in the Haifa 
Bay area. The estimated final cost is 
to be about $2 million. 

The production programme of pot- 
ash for 1955 has been reduced to 
120,000 tons, compared with 180,000 
tons a year and a half ago. The area 
of the drying pans, however, is to be 
increased from 6 to 9 sq. km. 

The first stage in the establishment 
of a local electronics industry has been 
reached by the American Eastern 
Electronics Co. of Rishon-Le-Zion. 
This company was founded a year ago 
as a pilot scheme to undertake mainly 
sub-contracting work, but local interest 
has encouraged the firm to make a 
start on original production. 


EGYPT 

Fertilisers 

Nine offers were received in res- 
ponse to the invitation reported in the 
economic report for June, which the 
National Production Council addressed 
to 11 foreign firms, for the construc- 
tion of the proposed ammonium nitrate 
fertiliser factory near Aswan. The 
offers are being studied by a committee 
set up for the purpose under the 


chairmanship of a Dutch expert and 
it is not anticipated that any decision 
will be reached for some months. The 
project is also under study by the 
International Bank. 

Production figures of the fertiliser 
factory at Suez for the first nine 
months of 1954 are given as 120,000 
tons, equal to the whole output for 
1953. 

ADEN 


Oil refinery construction 
completed 

With the recent completion of the 
oil port at Anglo-Iranian’s Aden re- 
finery, major construction work is now 
finished. Only the Autofiner—for the 
desulphurisation of tractor fuel—now 
remains to be commissioned, and this 
unit is expected to begin operating 
shortly. 

A total of 2} million tons of rock 
have been quarried during the con- 
struction of the oil harbour, mostly 
for the 4,000-ft.-long breakwater and 
9,000-ft. bunds. The amount of 
explosive used for this purpose was 
380 tons. 

SPAIN 


Cement factory 
Work has started on a new cement 
factory at Torredonjimeno in the pro- 





vince of Jaen. When in full operation, 
it will produce 80,000 tons p.a. of 
cement. Machinery for the new fac- 
tory has been ordered in Germany 
and will be paid for over a five-year 
period. 

ARGENTINA 


Magnetic ore separation 

The University of Cuyo proposes 
to put into operation a new plant for 
magnetic ore separation which is 
expected to determine with great pre- 
cision the proportion of usable uranium 
in the newly discovered deposits in 
that part of the country. 


FINLAND 


Cellulose factory planned 
A new cellulose factory at the mouth 
of the Lappfjaerd river in Lappfjaerd, 
west Finland, is being planned by a 
Finnish company in Pori, south-west 
Finland. 
URUGUAY 


Cement project 

The construction of a Portland 
cement factory, for which the contract 
was signed between the Adminis- 
tracion Nacional de Combustibles, 
Alcohol y Portland and a Danish firm 
in January of last year, has now begun. 





A Technical Publisher’s Experiences in America 
‘RECEPTION AND LECTURE BY MR. W. LEONARD HILL 


HE way in which the steelwork, 
pipes, vessels, etc., are fainted in 
different coleurs at Dow Chemical Co.’s 
big Freeport, Texas, plant; the imtos- 
sibility of obtaining a gin and vermouth 
in a Texas hotel (‘We ain’t allowed serve 
no mixed drinks here, sah’); the glories 
of Miami, Florida; and the effect of 
advertising on American society—these 
examples illustrate the variety of subjects 
that aroused the interest of Mr. W. 
Leonard Hill during his recent tour of 
the United States, which he described 
recentl, before some 150 peotle at the 
Wellcome Research Institute in London. 
Mr. Hill is chairman of Leonard Hill 
Ltd., publishers of CHEMICAL & PROCESS 
ENGINEERING, Manufacturing Chemist, 
Food Manufacture, Petroleum, Fibres, 
Paint Manufacture, Atomics and a 
number of other technical journals and 
tublications. His audience included 
distinguished representatives of industry, 
the universities, research organisations, 
etc., from all the fields which these 
various publications cover, and the names 
of many would be familiar to our readers. 
An excellent thotograther, Mr. Hill 
illustrated his talk with lantern slides of 
photographs that he took during his 
tour, and kept up a lively and witty 
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Mr. W. Leonard Hill at Oak Ridge (Tennessee). With characteristic humour he 








states that, although he was told one or two things there, he does not think any 
of it was ‘ classified information.’ 


commentary which revealed the breadth 
of his knowledge and interests. 

The lecture was preceded by tea and 
followed by cocktails, when the guests 
mingled informally with Mr. Hill, his 
wife and two daughters, friends and 


members of the Leonard Hill editorial, 
advertising and administrative staff. 

During the lecture the chair was taken 
by Sir Harold A. Temtany, C.M.G., 
C.B.E., D.Sc., F.R.I.C., editor of 
World Crops. 
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INDIA 


Thorium, uranium and atomic 
energy 

India’s thorium and uranium factory 
under construction at Trombay, near 
Bombay, is expected to go into pro- 
duction during May 1955. 

Inaugurating a two-day conference 
on the development of atomic energy 
for peaceful purposes recently, the 
Prime Minister, Mr. Nehru, said 
India’s Atomic Energy Department 
was setting up establishments and 
plants and was making fairly good 
progress. 


SWITZERLAND 


Instrumentation conference 

Zurich provided a rendezvous re- 
cently for managers of European com- 
panies within the International Divi- 
sion of the Minneapolis-Honeywell 
Regulator Co. Honeywell-Brown Ltd. 
were represented by Mr. E. C. Vor- 
lander (London), Mr. V. D. Mac- 
Lachlan (London) and Mr. L. R. 
Price from their Newhouse factory. 
They joined managers from the branch 
offices in Stockholm, Amsterdam, 
Brussels, Frankfurt, Paris and Zurich. 

The conference was organised by 
Mr. C. B. Meech, manager of the 
International Division, and Mr. A. P. 
Taselaar, manager of the International 
Division for Europe. The representa- 
tives covered an agenda designed to 
maintain effective co-operation and 
increase distribution of British-made 
instruments and controls in their 
respective countries. 


UNITED STATES 


Chemical projects 

Projects under construction or de- 
finitely planned by the U.S. chemical 
industry amount to $1,514 million, 
while privately financed projects cost- 
ing more than $1,216 million were 
completed during the past twelve 
months, according to the U.S. Manu- 
facturing Chemists’ Association. These 
estimates are based on a recently com- 
pleted survey covering 572 private 
projects of the industry, 215 of which 
were completed in the year ended 
October 31. 

The survey showed that 219 pro- 
jects are now being built at an esti- 
mated total cost of $933 million, while 
another 138 projects have been de- 
finitely committed to be built at an 
estimated cost of $581 million. The 
Association noted that many more 
projects have been announced as 
‘under consideration ’ or in the plan- 
ning stage. In addition, there was an 
estimated total of some $3,360 million 
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Institution of Chemical Engineers 

January 18. ‘ Performance Data for 
Expanded Metal Column Packing,’ by 
H. R. C. Pratt and others; ‘ The 
Mechanism of Drop Formation from 
Gas or Vapour Bubbles,’ by F. Knel- 
mann, N. Dombrowski and Prof. 
D. M. Newitt; 5.30 p.m., Geological 
Society, Burlington House, London, 
W.1. 

January 29. ‘ The Application of the 
Continuous Solid Bowl Centrifuge to 
the Chemical and Allied Industries,’ 
by G. D. Kelsey, 3 p.m., The Univer- 
sity, Edmund Street, Birmingham. 

January 29. ‘Some Aspects of 
the Chemical Processes Ancillary to 
Atomic Energy,’ by Sir Christopher 
Hinton, 3 p.m., The Engineers’ Club, 
Manchester. 

February 8. ‘The Mechanism of 
Drying of Solids,’ by E. W. Bruce, 
R. F. Strickland-Constable and Prof. 
D. M. Newitt, 5.30 p.m., The Geo- 
logical Society, Burlington House, 
London, W.1. 

February 9. ‘ Minimum Reflux Con- 
ditions for Multiple Feed Columns,’ 
by N. L. Franklin, 7 p.m., The 
Grosvenor Hotel, Chester. 


Institute of Fuel 


January 14. ‘ Sulphur Removal and 
Recovery within the Gas Industry,’ 
2.15 p.m., Engineers’ Club, Man- 
chester. Joint meeting with I.G.S. 

January 19. ‘ The Investigation of 
Fluid Flow Problems by Model Tech- 
niques,’ by F. A. Gray and A. D. 
Robertson, 2.30 p.m., Royal Victoria 
Station Hotel, Sheffield. 

_ January 21. ‘The Recovery of 
Sulphur from Coke-Oven Gas by the 
Collin Process,’ by T. H. Williams, 


7 p-m., Royal Technical College, Glas- 
gow. Joint meeting with the Scottish 
Association of Gas Managers. 

January 27. ‘Atomic Energy,’ by 
J. C. C. Stewart, 7 p.m., Liverpool 
Engineering Society, 9 The Temple, 
Dale Street, Liverpool. 

February 3. *‘ Methane Production,’ 
by Dr. F. J. Dent, 7.15 p.m., Derby 
Electricity Showrooms, Derby. Joint 
meeting with Derby Society of En- 
gineers. 


Society of Chemical Industry 
(Chemical Engineering Group) 

January 11. Meeting on ‘ Refrigera- 
tion.’ Introduction, E. Griffiths; 
‘Volatiles,’ by J. C. Fidler; ‘ Some 
Thermodynamic Properties of Fish 
and their Effect on Rate of Freezing,’ 
by R. A. K. Long; 5.30 p.m., Geo- 
logical Society, Burlington House, 
London, W.r. 


Institute of Metals 

January 26. ‘ Cathodic Protection,’ 
by W. F. Higgins, 6.30 p.m., Central 
Library, Manchester. 

February 9. ‘ Industrial Applica- 
tions of Precious Metals,’ by J. C. 
Chaston, 6.30 p.m., Central Library, 
Manchester. 


Incorporated Plant Engineers 
January 20. ‘An Introduction to 

Atomic Energy,’ by J. A. Dixon, 7.30 

p.m., Golden Lion Hotel, Blackburn. 


Institution of the Rubber Industry 

Fanuary 10. ‘ Survey of Synthetics,’ 
by C. J. Baker and Dr. L. H. P. Wel- 
don, 7.30 p.m., Standard Telephones 
& Cables Ltd., Newport. 

Fanuary 17. ‘ Developments in 
Mixing Techniques,’ by J. J. S. Bates, 
7 p.m., Liverpool Corporation Pas- 
senger Transport Office, 24 Hatton 
Garden, Liverpool. 





of Government-financed chemical con- 
struction now under way or planned, 
most of it under contract with chemical 
companies. 


New synthetic rubber 

A new synthetic rubber claimed to 
have all the properties of natural rub- 
ber has been developed by research 
scientists of the Goodrich-Gulf Chemi- 
cals Co. Production costs of the new 
rubber would be higher than for both 
the natural product and the existing 
GR-S synthetic rubber. 

The new product is made from dif- 
ferent materials than those now used 
for synthetic rubber and could not be 
produced in existing Government- 
owned synthetic rubber factories. 
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Cheaper rhenium production 

Battelle Research Laboratories, 
Columbus, Ohio, have developed a 
process for cheaper production of 
rhenium. It is stated that the process 
will enable several thousands of pounds 
p.a. of pure metal to be produced. 
The process involves reduction of 
ammonium rhenium in hydrogen, and 
produces powdered metal rhenium 
which can then be formed into bars by 
sintering. Up to now rhenium has 
only been produced in small quantities 
owing to the difficulty and expense of 
obtaining the pure metal from the 
molybdenum-copper ores in which it 
is found. 

Rhenium is a hard, wear-resisting 
metal used in thermocouples, etc. 
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Canadian Chemical and 
Chemical Engineering Research 


N its 37th annual report, covering 

the year 1953-54, the National Re- 
search Council of Canada briefly sur- 
veys some of the hundreds of projects 
that are under investigation in its 
several laboratory divisions. Chemical 
engineering and allied projects are 
noted in the following article. 

In the field of chemical engineering 
most of the emphasis has been on the 
utilisation of the fluidised solids tech- 
nique or its modifications in studies 
involving the coking and composition 
of heavy oils and bitumen, addition 
reactions of silicon and the drying of 
solids. The properties of suspensions 
with particular emphasis on controlling 
agglomeration of the suspended par- 
ticles have been under investigation. 
Some of the properties of pure soaps 
have also been under study in con- 
nection with their ability to form 
suspensions in non-aqueous media. 

In another project zirconium metal 
of high purity and in good yield has 
been produced by the Kroll process. 
Development work on the production 
of high-purity single crystals of ger- 
manium has been continued. Both 
theoretical and experimental work on 
the general problem of the heats of 
solution of silver and copper-base alloy 
systems has been undertaken with 
satisfactory progress. 

The Division of Applied Chemistry 
has spent a very considerable amount 
of effort on the development of a pro- 
cess for the catalytic oxidation of 
ethylene to ethylene oxide. In this 
connection a number of silver catalysts 
have been evaluated with a view to 


finding the optimum conditions for 
producing, activating and applying 
such catalysts. A life test of the final 
product operated under conditions 
anticipated commercially has been 
maintained for more than 7,000 hr. 
with no significant deterioration. A 
pilot plant incorporating a newly 
designed reactor has been assembled 
and tested and the possibility of using a 
fluidised catalyst has been investigated. 

Studies of the mechanism of the 
oxidation of ethylene are continuing 
on a laboratory scale. Further in- 
vestigations involving ethylene oxide 
have included some aspects of its poly- 
merisation and its chemical reactions 
with ammonia. 

A study of the decomposition of the 
polymerising agent and blowing agent 
*‘Porophor N’ has been completed. 
Results were obtained having a bear- 
ing on odd structures in polymetha- 
crylonitrile and perhaps polyacrylo- 
nitrile. Work has started on the 
oxidation of polyvinyl alcohol by Fen- 
ton’s reagent; in the process the poly- 
mer is broken down. Polymerisation- 
depolymerisation equilibria in high- 
boiling solvents also are being studied. 

Since Canada’s citric acid require- 
ments are met by importation, the 
improved citric acid fermentation 
developed in the Division of Applied 
Biology provides a potential use for 
Canadian sugar-beet molasses. The 
industrial possibilities of the process 
are now being tested in large fermen- 
tation towers in the pilot plant. Yields 
obtained and time required are com- 
parable with those obtained with 
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laboratory equipment. The enzyme 
mechanism through which the. or- 
ganism produces citric acid has been 
investigated and the condensing en- 
zyme responsible for the final step 
has been isolated and partly purified. 

In the Prairie Regional Laboratory 
at Saskatoon, Saskatchewan, work is 
directed towards the utilisation of 
agricultural wastes and surpluses. 
Recent discoveries of additional oil and 
gas reserves on the prairies have had 
an adverse effect on prospects for using 
surplus grain for production of indus- 
trial chemicals. It is equally apparent 
that no large industry could operate 
efficiently on a raw material supply 
which was dependent on the occasional 
surplus production of wheat or other 
western crop. In view of these con- 
siderations, the major effort is being 
concentrated on production of such 
special substances as enzymes, anti- 
biotics, vitamins for feed supplementa- 
tion, and other compounds which may 
be produced only through biological 
synthesis. 

Current investigations are designed 
to increase knowledge of the fun- 
damental chemistry of agricultural 
materials. These include studies on 
the physiology and biochemistry of 
living plants, on the mechanism of 
fermentation processes using sugar or 
other carbohydrate nutrients, and on 
the chemistry of such plant materials 
as starches, sugars, cellulose, lignin, 
proteins, fats and oils. 

The first chemical synthesis of 
sucrose (common sugar) was accom- 
plished in the carbohydrates labora- 
tory, and gained world-wide acclaim. 
Several other less common sugars have 
also been prepared. Additional studies 
on the mechanisms of various reactions 
of importance in sugar chemistry are 
in progress. 





Compliments of the Season 


The staff of CHEMICAL & PROCESS 
ENGINEERING warmly reciprocate the 
seasonal compliments of all those who 
sent Christmas cards, calendars and 
similar tokens of goodwill, all of which 
are highly appreciated. 

Particular acknowledgment is made 
to Babcock & Wilcox Ltd.; British 
Filters Ltd.; Brown & Polson Group; 
Joseph Crosfield & Sons Ltd.; Cup- 
rocyl Ltd.; Dawe Instruments Ltd.; 
F. J. Edwards Ltd.; la Foire de Paris; 
Jenolite Ltd.; the Morgan Crucible 
Co. Ltd.; the Horace Priest Chemical 
Engineering Co. Ltd.; the Pyrene Co. 
Ltd. (Metal Finishing Division); the 
Tin Research Institute, Greenford; 
and Vacuum Oil Co. Ltd. 
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